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. ' .> 
The Uc^r ia t CJ^U* fet cu 10 ^*\ .iw of 
t,trc<^i->but/JU* i j-jnl ,5 H o t ~5f*<J)| t e t r a - n * 'I'onyla tutiiuji*, 
trt» t r i t t iy l -n»^"». / ln * J ^ & n i ^ i x a I at . y ' u ) v iv mac in 
cliff *« t j*jii»e 'js JJI} ^^l»oi.vO| via# f «ut rau«ucno ( ii „ ) f 
f * t i * cn;\v * o [</ ^ u j
 f l - ^ a t a i . j l ( u .*.*)% ljt ^ *•"****>»* A 
C ' . u . J I ) | onlLt.t (l JU ) | J j i ' 2 -w tos* [«^ *q»> - •* -» C;»5 ij 
n i t r i c acao ts.i 'X i £ a , in ul^jt t.^*vtAor JJLS£WU.X. * .C 
r t ."Ov <'Li*.o to? o tv.irca* I* Use oe so j f 8-1 l.c„a jf 
t r ie fc tv i^*- 1 ^ „ l a i ) 1 , i 1 J ,vAi tli^ , ".aci i y cms. vi*.. >,«ly 
w s ^ Kit. — 'i tiu .CJ oijna ^" t jx war i i . a i . i J JLJII. 
u« t t ^ ^ »t a 'j i,.u t J l Li!u.rr f a c t i o n ->f tc i ^ . W i , 
.JUiG'sj c i^ti c utxijii a j j tiu to • . r s l ' In the t a t * . r r ; « rc 
u i t . OL* u*tiv«*i**i'? y l a i i :,i» l^».vO t.t t u t a t.i. £ i * . ,***.a 
>rs b uu f u ~,,r\.<2 ?JJ tv r iu ^ •* '^aos » auv.;. j / i ^ y ) t -u ... JL 
a i ucil "2 i ; *-.« urMi i " i - t a y U u - ^ r ^ ^ y i a i i j C , i i j i u , *U2 
l imi t ing . j l v c - \X Jiiu . taijjij, -A-0| W r o »t iu t*iu by iac 
1ic*.l>:s# -i t . > »i% u.A"4l t-9 cm i n i t i o ! vciLue in tlie 
**u-dJij»oCs ' c«r oc v t i ^ n , *I**e I'U.J i v „iva jrf* t so IX i t i ng 
A 3 
t.u» -e Oi o^a je l ' t l j r . v*tci ; t t .^ ware OUCCIIKJU tiurojjb 
u^araat* i% s u l y j i o . „\iu i u i i o t'^iiVwlcnt c*jn,uacv. i.ceo wore 
o:s>ut<w a Ui !>L i , af »t>L#s ipv? »«u wGiutf»*o r a i oa«s 
t iOlr a© t» GO ^  o OR i!i\i na t ive of t*& aj ivcnto iicvo boon 
explain <. in «ae LI, i;t of i a . l c accuciJ t ion and ju>u-a>Uor,t 
in tcraewijuo. *uejo t a w o t«trrv&L':ylfu*jal a oe.ifcaf t , t r a - n ~ 
bufcylc .jotsia3 l a *cl@» to t re- t t - r r j -y lsa i x>aiun jLx.la* aid 
t \i* I \pu~i\~ ^ • /nyla : j tUai l a . uu vc:-© f j jna t^ be ' j x i i r tuu 
t o ciiffe/ iii tSju^rue in m l ta« j a i \ a : . t a unuer s tud / , JL'OB 
c a t , i»r* tiorwojii, ieu«*t>@ bej^vxymr u a boon ^JS. Lu J.I u iii 
!a t--^*«a-o t m "ttc t T B b> CI„ ie e t j e : 1« *n -ac . / i con 
- j t t< t t -^ -o^ i in t so UL it j f ^ y U j t / i " c*> i,tt\ i f . » 
i i i . ' t .„»: vi i ivti . 'uc c f j c t a , \} f »A-of i ^ i - i ^ j l f i jri-o^.cufc 
o 
»&e ijn-uiLC' "X'.IT. » tiii.-t a v , ro 1*0 <:*(* t o b© ittuw u .uo t 
t i ' i \ . " . x. J.*W, jji© a*?> „stijF-n const* ts» *** S.-JU a . U J J ^ I 
v-ir.aticft. 3i» t j . i e l sjt-'t, eoi.jt ' i. cuid aoc i t o j b e / t4C 
to,,
 k , . i * „ • - * ! _ o A)1. *x 
S:K>uo at <l»,»u rovoaL t&: t n^ U icct.-i .* JOU t* .it :nd 
vla.^u^ity o-" tU. a.&dii p l ry i r^ovt- i i t 'iX' a In jcto--'Unins 
jMd-'QD . i a t r l ^ u t i j i i J : ' I '-- c l e c t r o l y t j g htm c - a o ^ o s i ;,*yst«. 
t j is;:'*m-ii...*o oonc iefc:\ ce b-.
 tir:yi J :r -Ji* i^> s" ' ...... oi* i i ^ o c t l -
C r t i j t i . 
fcoira-a-bulyla * i x J u t A~K .AW ,rfrvtJ i 4 i # UVC&J :»>'. u.-uu a*>aye I ty 
iGitiu_ ~>int. *kL. «i* vr ; fa r t 5°J fa r «re '..u^f* ucre 
cvt l i i t -ed alii^ fvce v^i.,*^ a ^ o i e , > t t i a n ox* tjooo v. , a t s 
w r o t jon esMr.rjreS v i t i i & ;^;» oi* d i l a t e oUc t rd ly t i t t y^L,,tl^ns 
of .H^J.'i. t:. tlK s . -rooXtd ro , i jn at <.5°^ ***** «a—* -1* tut. 
VG, io of .:Xaco v ^ . i I of * are *)!%..! :;ss boeri f^s i . fcj bo 
very .ilijh v-ion e :^3n* ret u l l n tuasc of a iLj ie ajsi t i j u j . ' *-*~o 
-U.S lK.on r.tfcrib.iU*t. t j u* l eh .;—j.i i» c^j^oi t iou af tjitcsr. 
*'Uj.;.I in th-* JU r j j jU 'u res ;ijis» .JV* *wr t o. i ^ l - n n a- a bfan 
f„>ri t o ,XI :J^ in uli -Ij t *»f .,jJLvn ', \J<~ u t JI* u :vv- ^u». i 
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lliio I s to cert ify that toe tuoaisi a&titlctif 
"F'ljsieo-cteiilcBl otuUlus of t!*o afinaei-teci l iquids 
erul ttieir coon orison with molten atlt s/stcus * i s 
tii© original uurk cofriad out by tfejrcLruikdta /liaaa 
under ay su-ienrlaljn ©id la sroitable for sub'iiasijfi 
for the award of i-h.^.degroe Ju Jheuiatry. 
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4 M. i* lilt SdL to, m, tA Jul Ht s » k& um jtj&i ik 
3& cut iar vlabeo to oa; \rooa Ulo oocr* aer.cr, of 
^retit^tk,1 t o **. .ami lalaa f i>b«* »(IJow lorli } far his 
v&Luc&lo (2Ui«3ea:u mo ja'iorjus at t i tude Marino tbo 
course of t&La WV>P<
 f fca r»faf©ti3j? u . .vrJuan 9 -icad , 
t*s }turtiua.t jt JI^-rii«ta»y foi* •rvwiuitig roocojh foc l l l -
t ioo cnC to the Jfiuversity Grants Jjuaioaiju C-ou J i l 
fx* the ouort, of rosoor'uU foluwuii'-* 
,.t5e tut.w.' i s a la j ii:tiol>t«U to r . k.. otfiqul 
i o u n f vtu • (\iiw . .) end isr.iinrJLl ',, Hi,, .tAlii..) V*» 
gaw a., euro CML c r i t i c s ! oug c.:tljno tiu.'inj the W3-
'>ut&ti,jn «j.u c j r Lotion af ay tUoaio. At JL-ot but iu t 
tafv least *ay t a r^ . s aro r-s^ Ua- to jy rou arjrft 
eodLicc;u&u, .^ ru .< ,t etui nrot, wlu hcv« aH boon iioat 
ijQl-f^l v l th ojnstruftivo critl«slaa end tuvlao. 
jlv*-
,
*«» *v«*J,^ X" * -** . .U 
«^ it 1". i*' C , ' (ft .« 
J&Z-jA+iHiX 
Bl&kAUWtaMB 
ii i 'u t l .1 dl'JUU L5 
JCi.<tjMl*iw A*»12 M&t.HjlUfi>>]iX<iii4 2-1 
I * wttAJ '"* ~»» ml, 
lC^II«)jJIX 
a. .W^MX 








El*o ^iocitriorJL cjttujutt..ca aanauro j^i ta ai* 
totro-ti-butyiai*u*iu3 -{ni ?.5°J)f tetrrwn*pr^ylas3jrJ.a3«y 
mu t r io t ^l^wnrv^yloa^jniua lo . ioas (a t ^4)°^) vt.ro aco© In 
uiiYei*aut nji.-owuecMO 3^1vatit«3f vir .* nitrobonseao (t&.w, )» 
rootle oniyCirluct *JJlw> t0j , 1«batenol I3ajii)v I x a w l clcofcuL 
t. h ML.X!) t aniline (.n>EU), &ia:£t£*©»Wftor [ o ^ i i ^ - i l . j O . j o ] 
nlztuiM OTJU chlorofona (jr. j l ^ ) , ilwso aoaai.roj ..tu wv*i'0 -loo 
•lacks s t 0° J f Ji* totro-a-pro ylAaaonioa Iodide in cuLorofjra, 
oniULno, bunflyl ©le^:*iit 1<4Mitonal aw acetic attityxL'litt,- at 
tO°w iii f::.tr/o«iii36a© mid ®t lSf°«-* ill aXjxmo*vatcr aistur©.*;-*© 
u&..jlt..08 an- v i ^ j s i t i a j o** thu pu-*o ujlvunti; uOi*o a cisiu-uii 
ct Nv od lv^ voji.ioruUurea. In fc<;e cnae -x' a^Ljtlsina of 
trlothyL«n*").'j';,/Xm^jnltici ioviiuo t*» ticn ;„ty mti viscosity 
iKsro *3Qasur<u ;'<u fuu>;tijtta of toerxu'&turo cttu ca-j-->J.. t l u u 
„y.:aitlej woro fji&iu tw »© linear r u c t i o n ^f tOj.«r&w JPC, 
.idiuafemac}. o< ur-tijn vao fauna to ox"lrln tuc t o r o r « u r o 
dc-)^r, ^», o jf viocjoity in t r i tt^yUiw.^'orcylatxajfiiua iviL&t, 
Vuo CJSIC ntrr fiijit uo ""dittos* c ai Oi.uivol-nt oaujctr..v:a 
arte, JI' tctrr'-n-^joyXmunivrn iacids at b*tu the toa oi-atux^-s 
hrs boon ss: cl/soe! In toras of ^ooow.ftuuidvaky 3et.*Jd vnilo 
.
?joso«j£i^R.'or o\ rtijfi i/na nooU in *ho c o o s J* t.tro-twUityJU 
omoniun 1JUI4© ?iw. t r i t iyl-ti^pr^iyl&ans^tiim iaU.~e. +& 
l l i l t i n ^ QLU jlvni. nt c jftdjcl-iicoj, A-o t wore evciurtoa by cho 
SicuLcnrsfey uutiwii miu uyod as cm i n i t i a l value tn ttofi 
^8J~jnaoi -or or .>aticvt* *fto *JLuel Vfius^o oJ tbe iUAtins 
A J 
eoiu-Jct'iice pc.tx*-tor9 A o , tiju i*i~3ij» ;~orimui0rf © aid 
t'aa^e oi* eoaociction eunstrat , u^ vow obtained tbroa^i 
caanator aialyaii}* are ionic •ouivnL-nt ejocaatr^icoo <OF© 
casmutecl on the bojla of Jtofc»«o lew md «alui.;n*a rnJU; ond 
t ' ioir Ou-Hjndo^ tco ja tho nature ai* the advents hevo fooesi 
ux'dainod in tho JJl lit v»f i^i;ic essooi&tljn ond ljn^cuivcrit 
ititor«:tijCiO, 2*ooo ttsroo totrt^AUyXoorsonitKi salt a | totrj>n. 
butyl&mjnim iodide, totPc*4W*ro^yli»ianiu.i iouluo ma 
tx'iotUyi-fU'pr*' ;ylaxuniu i iodide uorc fojzu, tw bo as.<jcj.r.ted 
t j diffoi*ont do.;rc« in a l l tUo oolvunta undo.' study, JK10 
cjcoot:trctiati«Ojnducto£K;o bolioviaar urs beoau OK lrinod in 
torero Ok' dioloctr.1" ^onsirj.t end viuo.-jity <K* tlio aouiui. 
7u2,tai:rjaiT©i en etto :^t h*-o boon om« tu &r,iaiii the **tu.usn 
7r>uict t AofYj , jUa toe i i lit or uioioctric casiot^^, *., 
JLialtint; •Qoim.uut CJCUUOI nco9 A « f i3ti«ijn t iun*sjivuut 
intcroetljna* i&Q iv&»ic; ^aiom. T^AK^ -'cet ^ c ^ .ic,v© 0X00 
b^cm discussed* 
TtM ian-aise Tyrone fcor9 a w-*© rjund to bo inue* e:idont 
ji,* dloluctriu conutunt J>* ttoo Tod in and t!» ox-oriio.ttol 
toroor turo* *"ho ts,?dciettion ejaat&ut39 KA slaw en uauai 
variation on ti* cJiuioctric co-attttt a-u 300a to olmy t.ie 
log ^4 K & **© * I K S T " 
jfocso at ,utea rovod tiaat dLoxec»riv- c o n s t a t cciu 
visc-jji ty o* Um souLum pltiy I iport&nt i*oioa in uDt&rainliitr 
tbu ^wiettfice uf i<«3 u t e d eicctrolyteo* Ac ULae enu u*o 
ctetrgo ulatributlgti wJ tuo electrolytes &*vo also been fount* 
to influon< o c induct cmco bohovi,aur jf thk ;.rlt'? 'jnuir iaveoti* 
sat loc. 
ill© olo^trlcol JJCIUU 'tartuc c«u v i joaLty of raultuu 
tGijP6-R-l»atyX0tnjaiiai loultse liovo cXoa b#<m ac&aureu stww i t s 
nextin^ ouint. 2hoir 7ttXuGii ct i!$°; f^r :,uro Bu^X war© 
evaluated ualnf; £*oo VJ1 'j© a^xlol @?;;intloo a.d tiiu te voXues 
VOPO ttxm ejerwed v>th th^jo af filiate ©loetr j>XytXe 8JX:«tiur.3 
of Infill• Itt t-io auporc>jio*i i*ejion at 25*0 the caXcuXj.toiI 
v&Xue of i&lcian p^^ua^t jf uro Du^ *.'X laoo boon f juaa to Lo 
vopy tii^a wbon cjri^oyQu j i th fciu *e f^ dilute aulutlot*s« *aic 
aao boon at tr ibuted t j tue :ucii kiahor rja^cXctljn ^* ajitcn 
ilu^iil in the @y wi:-> jOLod r©.;XjfU !v?ogvorf a aL.iiu-j tins boon 
founi to occur in t to plot jf v.oluni p.a^acl; <jf sjltoti ^UL.«I 
vorous t# r?0x*cturo. 
X 
Mi t ran t ra r t invc l igat ion j £ totr£wr.l.^Xa*xura./3 
rr it lv o b en c«fcj /Ivoijr •ar<-0 iw ti .^ oo ;c uac vcri:> .a 
ngiwih.uocKio w& out a; J Jueii a:1 iac ^niurust on tt»»jo scitc 
s to js i*ra: ttio root tLict t!.»y havo (pi G*** wlibi.ii.ty 
cua. &ctori : t i jo Hi & wluj wvio ty ^f tulvantc writs f.\*i r. 
^laoLOttoua stolen v 1 n i*olf>i$ in ac&bt^ a oat >u**atlvo at t.y, 
auefc 1 i w t -j'Wtic nalyiiaiis txwe successfully ham. ex'-Ulited 
a 
by IIJC 'uatfs-^nc-gc* ^ ^ d <?t&;oo ©;?«:.&tatt In iac- JX fcsfc o: 
Hal t ing oy.jlvBV'Ot ca*ic«ciujeaf ^-a t ijewAlao f»npc">'tc-f a , 
aiMi t i c i a i i e asaie i r . ian ojfist-^t, AW* * 2i« .ot.>yv»« J IC^ --
wiut gel* 'X. *r.£ijrryt ii'doli tins b**ori odvon^od ca- aouifi^:, 
s ,0¥S i t c jL.*t&il ty t o Hit*?? *ot t .« 3 , ,cu «tr:.eo u'.ta *>f «. -lute 
et-«i.in ar csUjft; or *>t battu i t wi l l wo x ^fji, a ro to * ..* 
a briuf survoy af ui*,! v* a8. . isu. jc c
 A«cti^ s r , ,x*ton w ?."t». 
€Kj iiVC.^01 : t C > .cK5t i iCC t A f i s WT >lt J . i«S;iM t l S 9 
A s l a • K A O 4,6) n/T* *•• o > 
Aee^ ^in^ to t h i s c «cti.' , Ux© eyji¥ii ;crat CJ.«. ci. n.«.., A
 t 
but«j?a a l inear rci. .tl J> .ylUr with tu^ 8r.ur.ro c*-t .jf cjft :«• t-
tloki t J* iSiu aJL>'» j - ta> ;>lat «r A vwswa \/T* i j often 
0t »l.»i ' u t l» »;;&, i? i i iUl»3 s i t' t »^» (<^-A-# * fh) anc 
tjfi l;.fe,ve t i til. tt£»lv&« sit o--I'V-J^. **cv. t.t ®^a cj*i,c** 
tr« tIj*i»A©, *iiu e«u ta* ta f <?£ e»c /3 f b^t&cir i- JUH rs 
r .fixation effti t &*£ wi£<jlrsy»iu.N>t£C cf?o<;tt 2*03 »- t o-y» 
ao outi a « t i tiat ^0 ©J" t-*e j»i\fjst,3. cu&ii^i ( t ) , viicli 
i.as Jt a a du :* TO in tat i s u b l l l t y i l t i i Ine^eooLn.; e .act* -rr-. 
t i jr., io b-.«d ja «Ji© "jflaoit »,* ionia c.t ytr'l&ur© fjr toe 
•3vi>llitLua of i«r»s« 2Ui« tooary te-fc-s ix**.» ejuaioum t&**u two 
! - ™ „1 / „ ,( i} t*w» at! Ion »vw» ttir^j^h a sol A ion as- «*• 
tao i i * l i«M j»f MJ & U**J fi(»lut 16 tsXMa to UL war*. t.jc 
0 ,rpoitA»iii i m i c at a s )u*rev v i ica tuon o ^ r t s on ^ o ir*{, 
oloctr io fccv« t ( i i ) tiio ions eas^risii^j tao i jn ic s t u o u -4c 
v5 „K.^ *C & c^Jit ** j^rret .t •af »ji%a*4t wulca also i*etciU i » 
*Ai>ft *>;* V.&. x..tr&l ioftfi. *lJ¥C¥€'j-
 s i^gr-(|Oi4 tes ji« vu oat 
tiu>t In crlj^li ' tUi tiu' t*®hmmttMi *f£ec%$ «<A>yt *BI- . ,C,C« 
lu j tu toy tbo i**. w.ct ^i" ttie b?ounisn *>JO cuts oa4 t i e i.ji.5 
sni t Is-> 1 *&& « t;*@rt *u».t v ue** Io v i»„u* jn.^ l*4 t.jo uc ,ct-..e 
tod «-J«J t"i© is $ .'vo *»t: jal u t i l i t i e s . \»* t *-i'u. c
 f tje a 3 
0 ?u. tffi wi« <2i^<.tra*>t^rctic «fj % >*^ i^t* lie c t l c .1 ..at it. 
& "JG-TX v*. .1 UJMIJ , j t iiivjlvtt tflft i a , i c r a d i i . Juo*
 4or*a 
t -at iv *t ilia " 1 \\i e j« . i , »*i til© s^aGre*„",>jt svl/ t^ji «isi 
b^tvoea A ti* "ret *i, i«t*d cuee: , ration luiorer KS. *aaro ^ fef t JU 
o< .tation (1) woe . ^ £j- sa bu v t l i c aiily &a & iiadtxr^ e;t t«..^ix 
t t a vc?;*y icru cjt: a t n t i JO mm ucs by«i f 4 »* to &e ifi{jccou:te 
at f i i t e est - /F'iJUtisu IB 3,/<utv t a J W I V . * t i u j u i c.*o« 
)«jcy nu KUVJ—J v r ir iccu. 04 a tijni? warn, JU^,,** w-*** %0 *'v>wvi to 
t iu A with OJK.O tr? t i jn utiU ttcfo .rluicls^*.! .4tt»vo£, If. 
tu ,ii>jUy of tju ^jtiwslu co of ejri» t r i a d i l tt.vXytce, 
^M3vLovj,.y ouo ;e,jt@€i tsiat i f fcj*.- Ua4t ~ij, c^a:l4*i (1) la 
sura. eJ :o Ur t A ^ vy t»o ct".« il* tod *.H**.«tljr ftroa i m . v i t J ^ l 
vavjya af A f tiso dltfjtovai a betviGu t .» oucoegWM.c ,r . i 3 of 
A o i s i r o ^ r t i j cil t j taw ulfftKvt: © in oonk*. ts t t iu t i . -»»e 
u^riijur teci as A
 & t ^ano, a©v groin t j ^o-Liyo^y 
A© » A * ' V ° » A « + i)0 — ( O 
y i . ro . in t.i« u u l r l e r . l ej'*jt:.,.t .'$« / to t ,rl;:i<L*' ai* e**?'i*i 
y . t t 'jlyl© rsrv„u - g a » j».*c r of 3R » i t j 0 as *A * *.ifl 
©« 4S-tXJW \A*&» **> <U. 6 '-ICSCi.rtv. U " t a ^ • t l » C X ' O..VP feJUti i l * Ui*-
CCS.- j f 1*1 c h:> lyto (&I.XJL1 uci l c) u~.ti&i Uw «*. r i - .%.t£i 
^wracfta *» ,%*»•»"' ant. s*.oj^cr ^otl r t ^ c fe».se 
rf ;o< t o* tjj> -v,t h T t i ' i i l a n ^ X i f i c t l o n LnrjltOu i» tl*e 
o«u ivatiaa j f j*.otQ«r i l j i tUi^ ^ia^c, £'*? covlrtlan j f A 
aJ" tuo tor 10 to ,uo <,< ut ' i l ja t D **»*• t.u. *• f o«~ o. .i t i j a Is 
ot ti% f u n 
TVs A3 » A ^ ' "** ^ ^ ^ * * '"*'* ""** ^ 5 
Ja la cv J : U,<J» (**) "i.o s.u.j» , 10-tiy boct) ju-i/i^U by I O J S 
cru Jrco»ov ^* ® by ficuJJAtift,, fc&* t i e .u^ucr o cfcr - j , c e n t r e -
t i a n toi'MJ a i t the i j t w s i s s •,*ca*ft,» Wi*. 
.'JO *^ nr^ Ln ; with an CM. j&tljn o.' - to tync 
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rio i j i i -s l£» "fit. >i er u'.ilh- <^ a w J t„ t) f u. i l ^ - s ,>f A y 
&.u i^n-o l o *^ c •? i t t* but a."© j ^ o s <siices:it j f Qjricarti*. fcljft. 
.'aooo a i ' t~ wis" uaed t sia e n v t l j n (v») v - th Ui j*..r 
t . JO r^. t -w '-• o~* u ., a l a J** t. -;x* ,^ fcivfc- ex .a t -;tJ j f - ju.aU 
lie . i ,;o iuu af ^ t *\,juky & ? .OOIJH a^Lt-- iii V-tor * .& ^ia:-: .i«-
r.uctcm.iL.'y a i ' < i ; i l*is » l o t t o s , eULrir tea u to . f ihl j i t 
r /e CJII • vtx^U' \ . i t * t ». w if t *u soitv ^ t 3^1 C -is u crm-n t J 
such on a s s j c i ' t i > t i u , : j i » 3 i i » 
.'.»oo buJUy»..^is "rums mbiy i n t e r f e r e v i t - Uio SD^IJT. 
*m!Jije3 J : {u, ?* r v.vu jjjlvy, ^
 t t a - t x t *J t.w r jlv . t , 
~c - v o iy r**> , ^ i c l t;* t i vise J>.*ty a* t;*v SJL*. . t 
: d a i , £i:<i"Q >y$}9 %j • 'tlautv t h i s c a m . „**.&,*. i t vvS « S J U * -
t 4it, t . . v»». i j t / f ^ i t n jn-sera " ^ c ^ i s t r ' - t l ^ ^ ,; 1 J *; -vr. 
by tu. ui teiK c\**o.tiott 
**! SS ^ ( 1 * ' « $ / ) 
yuer© J Ij thv 'woluati f ract ion ->£ s» i« tu . »r t<» c i t i e s 
HCVK' the U/u,».*cy.Mie rst&ua, >*, tison 
HKLIJS: (7a) J I V C O t j i n vloc •»:;.! ty u i - . cuT « ts» at j e t 
r u . j o (IK J V ;.J? / X\*r a ) t ilic f i ju *>-* 1>A;J tU.*> j^is t it-
3 ; i i t i t x i , *ii-
 w„a s> . t y of." ~t t ^*>„;j^f cfc Uaa , I U . o 
{<xy "imlj !, ) f yea derived by ;^ Uxmlr.rjon aic :M1CJ"*J and 
c;» slut „%ic by ^-asa r.a 
~, SB 1 -§ . ' / t j mmxm ( <?d) 
/ toru, 1* una ^iMnvU r.o 
..o;;lc.:tito'j; th*: tor-3 ,./""r* »te &y ecn ^rlms o uatljna (7bx 
tod a ^ J X I w.to*.y by e aablX ttuocr t o r i in J r,0 
*"""* ' ss 1 « A* «•"•» C7il) 
'.y oc- js.tL.JLu. ij;.* o*.U a v; u>i<>a-ty of *o t t t:» o.v.ucu-.i o_ 
c.. ,-t.tloii (6) six? ; i o 
A. a Ao -» y^V^ •*• » lot; ••? •* »?« * P*A® J — ( s> 
IJj*,.t \K>ua ' ^ :K>I; ; V t.JL. u^ jufcian ylU\ u-&. Law ^f aasa 
cation In o^J JT to .A Uii.i T " . . ;jlon v.iicli JLvlu r:i «;io 
era© o ' r.aa jo-fctloci a/ v«u< iaiss it , ,a t:w ian*--&ir» -
f j r t . i t r u;.,.-u t. ,, t tbt*t t'.o ;;«,'at,£nl \j»l ojjU~i» <->** rjjca 
IVoo lor,, ; 9)1. i i j n , A.vi the or \s ©J" lo*U"ik>rQ£,t w.*"* -^:.a 
v.3i".ot, abi. Xt i j f In a sdlf . i tT»vis\j«u > t r u i y a&y L^jic: 
t o ^t,irc; j r to» ' i i ' s r nf>t« o tog an •..' the «jif 11 -e jf v.t til 
r t U t ,JW1JI:# 2icivfui»t.t tiae p r i it-ry tc t la t.-o v •yocictijti Oi* 
f r * ijua it.t ei* t rjf- t\i * i s ; J -jLiXjn ^t ikJtv^Z i*i ~\«i a. 
Jc Q* JL v- t.i t^v af *.mi uttJUrt to tat* a s s j ; c t i jn « - I IU . -
. r'^ra 
and afottLa* d 
v„v 'e ». i s tli rQjjcla-Xaik e> atf.it cr*. the torce ©tea 
r i fit i t 1' ,; p _\i* tv> rot v i t ' c . I t v«o«* i so J &d t . .at tu© 
r tlvXty 3oyf,*-'iutf:t> JA. lo unity csiC by usi&c -toye-*. IJCL 
L .uciT,ion wi Let™/ ty cx?ff •:«>.», , ff of t«*c fr*u i>..o vA.ro 
M.U .1; ocU f Vuo x tli fruition 3J t.t S J ! i t -r »r.t 
as *P o i>. j f tr»f! tu<- o »ii«3irt <)) tUs^o t< . f-»* i 
1 - V 
F? - (9^) 
y t i t b ^ 
©tict 
^hepe /3 * '.*h^3 (« / tts3P)(?TT. ©2/1000 OX) —~ ('><•) 
rhc v.t j \ e or ut «> ic tier* V I s e f . i . t . L,S 
^y substit .tii „ t do li.to c^.'\.loo O b ) f yo jot 
A a A r i 7 ^ A i ' f — (fK) 
vtoercAv i t J t x C ui vaunt >'tom JA* c u vs t*> I'roc ~^,3 - t 
xi o ibs t i t tiji* ji* W. ot.u ' t lui i£*to vr i, tion <<M j . w a 
an <-': i*v i> . ' ^ A *,M ft C >:ja-.." CJ tiic txv >-. v. x. *>£ 
i s o * lac f JWI 
A sA 0 ~ *>/. */0y « , ;^ l**c ^ «iJ-PAo) '-V • <^ « y f A 
— - (11) 
)/0= A/ (A0- .JL/WZ) — O ) 
v&a aubotituvuc: 1, t-a t .-utifexan (10) 1*J/ V!JL ov* w <A«i ^r 
f i - ; i Vs .J s of Y • * unit» V ve-a Cf - 'li tt c eg 
J* Jitif 1 fxt-i ,»>' .vr, *, "evict. o s t i j n v :> iv « by JOSB"* 
1 a . x o 6 ( K - & b" / *K; } f 
. 2 a . \o 6 Clcab/3/16 ,;' )» 
r
^a ( u a t > /1 **)& b*>to»1)/b3+o,j07WLR ( t n / v / T )J
 f &.c 
/ !• :3 t ..%uiy I?* A tc/in^c ^t.rl i ? by c tirftian (?u) , *&u 
G^oiu . tc aro t:,ivcn in tlic f*j^v..-ix , • ±ho e, ove c iation 
(1**) v a g: t - s ^ c t j r i i y JS d far ans^e*? ec u„ ,;ti\>iyt< c t^ 
aja«'oi rc-ti-f !>* u r tit J ^ in oa^r^'ititi^eiy lot. CHiooflt ation 
r^ j l r* , sruvs t ^ i u* vices '* dbt&inov far ijiwaiae rrr« 
ie tors y r. &?c loi; ( *1QA.)* In v?c?s>t&in s iioo ' t u l j o vt t i jn 
cavo n< native v<.. f j r Ionic cuuv i tiati U£L'1& i s pfiy^i **.l,, 
tnoecv trL Lc 
. J..^ • u o - u, t i i i i (I1*) by ;a . Ucr i . ' j til
 cit r o.'uo:1 
to^ )o oa* J .-.--• *r* tios* r*iii. t jo Lja^*rt.ii^ -luteal J ic t.i „ry 
i\> 
v&cro tuc cxii* A. i.... u b .y^ - * i l 0 **iaa.;cr l i l t i n w 3 L 0 , 
't«Af ^ - / vary f r x i as oc;uutlJti t a a;ot-iC>r, 
( i'.V) oat If] JUJKSO* loia c^-jcttioftv'" tnj dev- l? v.*. uy ."Wa^it^s. 
with ^ ( c : ) « : ^ -ft' ^ j ^ 1 ' *l.i1*7** • in (va;/>/TYJ — <, 1-fc 
b* 
<$]£n) « - [?5/3b • w/b" - . . i^ "3; -km (try / T J ] 
artu ^ ( - - ) « :£*- ^r^6>)9*f * a » g r o ^ ,A*./H ytj 
^ Q . ( - - ) s* J, "' i^C •>" "**'"" «* 1*3*^vf3i «••»• (1?.J' 
v''J ' b*" 
uiK}-"© ^ • r f ^ s « u b « Smmm t».liv oP t- t pare » lor a 
— (1-T) 
( t> f ) 
,.4U 
cufo St.-"X- *" a bof j . 'G . *U« Ju "L.t.ttc- Qi rvJUm i s tx a ti JS'; t h e 
1* 
,.ui«. i x ' . o s > y . .'^o.- or; t-i j i i b cu jn UK -cb/e i.ic-i'ijriic 
rttiti . ' i i jsi Vt is? l a o aa~ly cajc in tac e g o o/ 'i.u v.'-n.jts 
^.t.pti. 11«... *iii9 l e t t e r t i ^ ' t wit o*' 'JOOO mu >:.at-j5 r i-cs 
hum vltuLy Xi* ^ t^ a.t Lyao liie tresis oi*t ,oii£iviu ..." of 
rilr.ly agpa tot;1-;.ui o .«'otroiytv s. a£K- u v= j . * ^ .ooo-v'urjt^.-c 
e~uoti»>iifJ' an t.»c atasr ion i ,bfco Halted a n t ieebl l l ty i*u 
in »^ sit wo bo w sanuLly gooc f\;r imsyxapirictj. ctuct. j*yti a. 
<^ai-tii e (Is*-) 6Hv (15) &*"<> <*^  UasxL t j I :c t., A,\L.I-
a.uujc^atod aysfc- is, Use u« roe of tilo..'o,-iLwija;if^' v ai i\*-eu> s 
isy ce^ t\iO r„.».^„cul^i a j u ^ a i l »
 f t igroid r l c : t j »n 
/ c J ;, tii^j *'a*" i.iejt i t „ k a to ou'-ti^iu (1*f) fuu (15) •'J*' 
A » A0 - JJ * : ia j 4 Jo ™ (lo) 
AasJV^ • - > * Jvl ill J • J ^ ' J y ^ , —(17) 
'crx^.er, the conslt&rrtijn j J >«. o*oa iu , . t ont 
wt*-»u«xi»a - a to "^3 b..iuc J^J .^ *J bo ..ica aa^ful in tut iyritoj; 
tfto ©loct^et i e .i. A* EL vt© ooiit VJ.J -r <*£ c l **t_\jJL/*wi 3~j.^tijua. 
A;,>r* <s^ uv . ,iy f u bettor ^Juo/auOtiCin^ of t*ii.o x* ic wlU. uc 
1 V 
imlyA^t tti OJT future &.:• L/-,„a of \,IM Co ^.ucuC.^o UvU. 
tf&ioaa Qostrj&i^ |lie ae»fcio*i of © sphorie&l ios in en 
a lee t ro i / t l c soiu>:ioa :ui ••-»" cm e i .*,u*:efs, f;».<u» to t:io JOILJR 
of a upucri •' I b ) . / iii a vl^.uia *-tH.u a unc,^ t».iA.. liu'ijv-:: v 
of jjpavitatiji-t?\l Ci.»o» < iwu tt*e V-,;IJ* w/ o. w.s iou la c^i> 
tent re aui?.«rjf ti*e V1-.JO..B -otii tui-«o OA* ttoo UK?4il^ :a aay be 
ocuaiod to s.i*. c . 'c t r ienl foj?cc» I1* ^ruiu to ,tot.~»j ir.u, 
t&e VISKSJMS ciiH.g 'joy bo gl'/wi fey 6TP^ctu v- , yiier© \ ^D ^:m 
viscosity or tan *-v4itrjf a- i s tae ..»ut£u8 af t*» ©ovine lan» 
ancl ¥4 i» tiise ysrilfom vaii*3itf of tits io-u ills aluv<ti!la&i 
fore© ;3By IM! £\r?rO Ji l ted 09 1 »
 f HS^i*© X 1 0 tftft p a t © - i 5 i a 4 . 
gpcull&it end a© i s tm e!H«*i# oil tlis awing ion* .^jati/i.., 
t!&oe tvo o *oaLto f >rcoa iiwr tin.* stv&uy £?iftc? .: .*^ tlofif 
J sXti ai obt UJLTK (1 £.«.. **o lr- v i . fjiii".
 t 
v
 L0 J 
*ku loiiic cwbility can b^ !**• v«vi#nci. iii W*?JO O*" «.:» icfiiie 
c. uiv; 1. r:t o>at- 1 •,'-. »S';f X* • i^i~«*i U^MIQ tlic aurv&it at a 
:K>te.itif'l graule-nt of 1 volt/sa> pro&jced by OBU srtia 
cq.xi¥t:.iont of tit© ioti as 
i. » iL£-lClM — (17b) 
A 3 'U 0 
•ulior© (J i s tae voi.^eity of ^i:;at erne. ^ f t.::0 ./rireaey of 
1., 
t-loctr . . ty, ' -jo Of,J tXm \?i&) t :» n u l l i t y i s ^ivou 
quatix^; <-». .atioua {tfb) oatia(17c} to© ox l-o^ign f *r tb& 
a, .V.l « 
SI oMKMuMtnMf 
0
 6 0x10" IT a, 
h$\ " l""" "-"'—>T 
1 
*n sabot i i i t l sc &iKj "*•<• - »h'^  -»-' t ae C J U I rsta t x c-wve 
J *:iig» iii. occ t o 
\ . v\ « i.»». r,(i! •«/.»,.;% '..Y ,. 1 • i j -»— (17^-) 
AtiOr^ **j*„'Qf i f A a iu t JS l i n i n g c „uiv I at v >..-,n L:.& 
af -n do* t ruiyt ? slice** *i/tin , . sta tva uiii*o of *-jnot than 
ACT1» I . ^1V7 X 10*°* ^ i ^ d (17*) 
5»1 £3 
*1i» Latiie r a t „ i jct-ali vou ul l i tfct ix .* of ov^* wioai (17«*) 
ars w*' ttfc. j iA,r of 1»3 / biUoh c»pc la t ;r.o juut v. ta 
0 3 t i ? t s jf 80b/*t«c i* i ia ratili dev..kre(i frora ju.it r a-tci-^ 
I t i s ©v* u.n. i**at t'w i ju le ?iu&iit a . ^ *p.c. urvju too 
nature o. J* S'^ivont. I t y»- a Lao «"«>iit:t,<i J i t tn t Asrien*. 
\s'\\ -%® iavo u ' n t jif fee t e„ t-ro tx.»t ixoibit leaj tun. 
two ^ l v*. tij i i f » J j j t v - . t t j s j i vn . t , ASH- a r J JL * tc 
CJ§* ;t;~.~y of &«« e n o A
 0 \ cna u written as 
1 . 
V j juyiai fc — (17f> 
•Jio oLci.:* c- . s, «*,», .:.& eos of totrt.«iwbutyi& ii> I J S 
t r ie t l i^ l««-- i ra 'yi« »2il«a 1J . IOD { t-,H*..I) in oevOt'til or ;*\le 
sal ..'.«u8 Iv.vo boon at ciotf :?s f .» tlot;o of co3 ^;j.tl^n txc 
tyf-©. tans . * »u *uos»-atui.^er oq.:t tlon* (11} an. (1&5 ita-vo 
been ctr^ LOTCKi for t:-«s aUiiyidLo of Uie Uutft. ilic aatu -c of 
WinJet.*., ,• © bcl*civ«»* *i* of fcoejfc K-tts hca been c;c l^iUrn.o ±L 
tuo li r -*t o„* til© t lUt i i ig e^tlvtiunc c Jin* «:t.~. -of A@§ tfc» 
c <natr.ity ..A £Si-. ttic uloL.etric cowottr»t of tise ^QUAO^.... 
Jatt oiu-ct \*c&i cvjtuc J.'V<C«3CC" cad vls-oait./ of xdosn 
t'-tTcuiWb. u/la.i i,;..i n JL> loo iatvc also boon aoeui.-oCi cs a 
function J„* te : vr< ;u.v e&«#.e I t / "K.<itiii n^iiit* *« citt^-nt 
!ms boon a^-o ta> oo^ar® the O'-ulvci. r:t oxtuot&Lo sii<u 
»&ic)cm oi-os-jat *f t I s "3}ltim olccir j lyte uLth t.oac jf <-llut: 
olo t ro l / . i c aoi .lions y>f ^%"^ ^ vt.rlj ,o noiwa' UVJ^:. luLuhis 
1-, 
iwpra^lmacfiikfii JLtK-ido (.-itofc^ua ii>uak) axici :^ra«4i.pi\r;yi« 
a^i^fti^ia io^lue <,,;:*lufe«i) vos*© jy8ii as £SQiu'U*a» While $n:m 
iKiixmnko assd go**© tt^M90i*>a@t eiii^rai'jr-i, fiiiiJUi0tifc>a£:yi. 
. , .,-f . , . . . „ , . .., -, «. . .,,. ..- 37 fciAi?wi)t;,4'fari,Miltfek .fen A life i- frfittti#y.ftTTtififtiii.n 
1fij-»i,-i'.ii>^ t.-.'..... (Cj.ii^j) s«» 1fWiJioa0n^ (-. *,jui'sl;) •w&s re-fluxed 
tjeier 1*11 h:s a. aJLyw s.reea j f ptiix- K-,. ciry nitrajsii y&a buu,.,ioc 
i ^ o . ^ a t'uo aai,.:ti.jtr.u AIIO colci oolitic*** w^3 sitaiitsn with 
D f^caauiii'ca isyti*ia.;i^ jc pa l le ts uritii aoa© r - m i n uauta..;oi.v«sti 
end t.'Ks &;/,,s>o :-s layvr waa run a£\?j aa«t of the r o s l t o l vcfcer 
¥»3 ;x>:3;yved by a^Kttir tljo uiaxsrs© aver fre oh patajjslu J 
h&vryxlivm pe l le t s fa;* ;% tuuro end than l>y i\.;f Lasting a-y r^ 
exs-osa of §ac.ljf3 far 1;? to^rs un t i l rociefclaK cctseu &r*£ t»» 
sKKiiuKi r--:aa.inoti 'b.iv. ,jht« i ^ a - l y , dloiuyl-jf*© d l a j u ^ v^s 
dJUt4ll&& frot 3jcilU;3 and otjruti in £» inert -;t toa-iisxa jf 
•'••UFQ and uyy sitr-a^an. 
l i , 
.31 st aire tfts teateu (je. t t y caw cii.3tlU.ocL *fi© t4.3tli.-rtc v&c 
a./.aln v-shed with ufctef a n l eeatoti*. tuen with r.-.< BKjdjLtn 
hy&roxi<& 9di t i o n anfi f i n a l l y witii t i l a t i l ^ c v&tc*'. rise 
u&shed cUioj?:>fori v&9 l»ot uvor ni^ut wi.tu oatiycrmm c t l c i j . : 
ofti^'-lCc Cine t i la t i t iod* 
/U"*Ii*i;*i> i*:tsUi }i* A.U griia© aalXlao y&a c&lstiXLe£ over 
nine oxlv-e a t l5(V11l>*w cnti than f i n e i l f reuistiUUMi over 
notassiusi hym'w'&.&Q, 
i'i. -t&Xu AXv..'^u ( rljaii^JI) i - A.-L gruio bonsyl cU.eo.ai ^as 
r^rvjsauro af a^>i*^d.ae.t:oiy 7 sea* 
i-DCit/uu^ (V-noiDi* Aa e r ^ o butenol **&>s dr ied v l th 
anhydi'ous potaasiu.i etrfe,>:xt€* &»d d i s t i l l e d . 
Ac -TlJ, Mi:W&-&Uife&c\j),~ij'\ t - iUi grsiie &c©tic ©aihycLloe 
ucs d i s t i l l e d o'L'Wly over eoloi t i i ciilo-'i&s at i32»ii*o°u« 
u t , 4 1 i t nul\'i,u* c jv,v£d c-;id fcra.mi with dlstit.UKi vt.-t«r» 
I t t#&3 dr ied yitfi miiny&roy* s t ^ e i u j eriX^riwe eric c i s t i - lec i 
.sicer rod.=eod ';.-encore at ao^at 7 «B» 
1 , 
Jv- - ,<» V* -**!.* - ••- I t vms :>J*y ou©a l>y p£»3 i^iii5 dUti-Uc* 
;iA*.r t~ik.» <gi3 4^..«3»5J) 0Jti«- .owwt-1 ion cxc&cu
 w-o re ,iiiw X;i 
om r to &Y>1<. a / .^aiy^s! ^t*x • to oi* t tv -*CJH: sf ViK. i* r«t 
l i t r e w.3 u.3t** Ow, 
were „a j.-wt by '^si^rit, fn a ) trjxi * to oaaaut of tha solute 
(amrosu v#2g) «c.s trmnforrod t o 50 i U s t n . u r a flr^u in G 
cry feaz in mi oi-w/s Hove yf ai^j tuu dry n i t r ^ >?iu *£*© *« & 
%MU f iU't* up ,3 %im s»*U wit & tin solvents uiu too col. mi 
CA*eo*.tr tion to «©toi* ?U*» A. ** lawwn voJUtio jf ..ils doUiiu. 
«co tct on Hi © bJ&llu , Ua. tnv. too ce^l v a 11 raow. in i t . 
t& tub*. yt*s r.Ue a to a ik^nus* tea ur tor b&tii &t 30°J. 
..jlutlons of a.vort.1 ojfttv.vrati4ns vero *ro coei t»y .J.l.,ii;± 
tbe w*jj.^ di.»tr£*tCf« aui .sion *ritii th*. oor.vs •a..*~intj s^vv^.t. ilio 
3.' j@ -vuvo J e i&e *WJ« ecu i*. Ui% c*.» a of sal^i i jns af i*r^ 
anu t^'i*.I to a ; *. 'c solvents. 
y@»-o 'aocjui-od w tn a CJIA scti'. i ty fc*itl G of *..* 
( joltfmi„%vt Is* 9Qi.tr) ty>o «*. v l tb OR aecurrcy < ^ 1»5 «• 
*is© uvi ja^ ' > \v 3 iioro scute nt ttw fi*ocu« u ics of 5") a*^  
^ Y ) .is at 2Jf*^ AIW -S-^ ciar.cos u>uoftrv@U ut tnuje tvo 
j r e i i j u n ^ a waits ifa »,v ^a tj*, fid, »„/fc Uio aa'jw. AU© «yrv^ 
^ . u i . i . t y ooU af JuiU-.j ty>e*IV jo55 with l i fitly 
l > , 
^Lstlali»c ci« otJp.*Jo« wua a.&tC&.'tiJLEsuj > t& r* . OCJUJ^K-L 
"S*2 
ov ""UUSK3 ejRSwi.itsr .. *il to Uifc ~&sus of t, I v I crie 
i5iv, 2 %lm e « w ; (.PJ.CCC \*crc '3r,c.;u-*ou v i t a c c-^-»c; y»ity 
l>ric o o ; - , ~i- a t y f i . v ;^03 at & fro, *<. &y of 5o*&. *.« 
UOA c >t*v. jtctiv^ty ccsii ¥* a u ^ a in t x* u acs af t i't'.I cite 
*>?». ># ^ e - eL. uas at-uu^uiset* Ji$U f, kAJjiEarmi oal siiaJi 
of *>jte s .£9 ehL>riu> (>\ t^ »t-~o) fit 0 a ( co l i cu>.3Unt 
«99> cm"*1) mi- 30°- <e*U cku.sttut 1,^59 <sT1}# *&< *•*© 
»&;***<, ..it. , yo-« xa« t,t 30°%; :>.< t.J'iv.X in C ^ l ^ ^ l r ^ ••* J , 
I : I I I L I l^uJ.L^at ! iw % (Acw),0t Pli«'> nau vato?* hi t* coo 
of i-ify I Srf-"* . v u ^ v iwtitw. ^e-e At-© J t y»° OH. 0°* far 
swiiii3,a»a In J>» :JLfPX>*£ fWiJ i v^l^butcual tsfUi (Ac**) wf at 
10°%; to t..« c a- if vik > w i l at 1 °^> in u^y*--..* J al^t-zv. 
oaj ,-*4. * i a Us JL*w t u j v*r Lu»« wt.c J' ^ Iri. ft tuerj^du; t 
containing frooKiti , •ai^.ui'u* 
»«H - ty :*iv vi. csosifcjr "* * oar- i-s^a wtro £*OB wiv.ii a 
c libit a ?u ">yijr.»o t^or of •&' ai« ULXoivjas ui- u ^..,.<u« 
bbc-L ;^v'0 Jl ie racier* ro ; v,':t».-ciy in u rclry-ojunroli tf 
t un roo t ' t c j ir. ear bath of * ;«t*** thers&l *t£&i .it jr. *ao 
^/•aaaoBtoi' ?.nu vijcMAtur m>r© c- ilbrfcied wXtu u,9ti~i* c 
tJLu*.i)e before '*', iu.,* ttk.* tibta. J3J« s,yaii«<ita? v> s fiLatl 
ulLh Ulat i . ' . & vOiaoavj u t j c .-f&iitct aeri* ou tbo ^ ' u r t e t 
ste*a# *av v^l j a.A-.. c ; wcro , L ^"^oii ac s £ x* 'clan jf 
1.. 
tc a *r i i r e . Jac lai* .Q jti >J% gt&a j f vise y.jiaafti»<.r *w-« 
ut-U.br tau wjr » irtj the .jn^ui cauL.itxc^ ...' w ,u <,o ut tan 
^osi.'Ou t T»eff t - Osss. A'IG ca.cu&tCL ^ l i n r a£ t i i^r*c vL,r© 
* iofctoo at- in t t c wv^lwlx. JO tho ot^ i .»f t.*. ny.a.>jotu.i 
tar J dti least 3 / vo f i t nt; r j ^ r a : *, u£ strt ' l Jit il'ie or.v 
the t>tc l valine o? the ^ i^ jsytor Gtr.xjultii tb*» (jnu C ,«U 
jteia u&o e M w t ' u . *bo U b K t ' d *ylzi&i
 v<w VCD ro«- fi-4 tad 
ctetor tiiiutlon *;* Co ,-iiti e fj/ t«o J c is-* twlv^.l J« 
efflux t iA. bwW«t £9 - «-'X) 3eos*u« far a w r t i - ' u k r n\m in 
order to Uniiiou avrora, 4,<e ox rJL».f.ial rojjL uyjpo 
co rxnc ib l e wifc'aUi • *1 • JW.~*&11 occamcy «* thk vicaJaity 
o»& * .i*u >jrits by Uif au« u^oci LUVQL ^ r l cl;»l \* o cst lat tou 
t o bo bettor t w * < 0»<~ (bolav %1 r j loo) . *;~13 \r~o-* *,y 
«-08ic?» <* vi j'cxsutcjp vt-a UOOL. f^r tbv aster 3ln&ii.,n of vlscvo-ty 
fro.i t i » r r i c of liiu) iKu.t lasiraur flaw uoi»c t.jo FuiaoiiLl «o 
ilniiljOi. by ud&v„ 6 <&a» lot.., flno cr-d^irr . of ")• 11 
iajDter, r^is v is a xitcr ^ ^istu ^ IJEN.U cri-Ll 1 t«.wa 
i . e . reoelviast "»' ^.ir :,# nn. Owjaililfcr.,
 t for f m & n ; tno 
a^nm-.noki level * rvr. #> i .«t in t r lot . jalar fcoiilos*. *&& 
ro *>,<lvtn^  tuix » s been J> JX ''tea to tho a^-su-'UK mu> 
t iS^ 'jb 6 baib* iliv 30«dj.Jiiv iisbi, In ta rn , ca..jj.uts a* r* 
f i c j i ^e i bull* m w .cb two fu-joicl aars^o in;r« x«.t i*or 
re c% ,^j'%4 tit of 'L JC t i n . . 
kdoLoctr^c cvxistof^ cfl v*,ro ^aau,vd iritis .irxgoufc 
cot. ^atinj of l»^naoriO| eoloraf j -a f aoutocu • ctUon^I^ tiv-tuanji 
one vate? vtta »*»-» ta dartoraiao th«- ctl©L„eu*i cutitttctttts 
loctvlenl Cincuotr.,00 agasuroi'ftts ¥ur© ,KXO j j r 
tiilveo o^iJtijua af t«tre-n«T ro> 'yXsaajiais® i„t.Xuu ( r ,» j in 
sowrtX J'-1 jaei-Lc jwlvu ta JI* X*JW aXoU>efc*,ie c^nst. ~to . uoU 
K ; it?,* .;ts v©its <u*o «?>t "0 ami 3°. f '^ sk>Xjiiwu3 iu uiiorv** 
1-C-rUta.iol ( Ju^I) t OIJC* IJI / w , t ie cuui/d ,*ue U."cwKjWjt at 10°J 
in the ccuo jf - wv. ^orso^o i-i*,,^) W£L.XD ot 15**J ."jar . . . J S H X -
vtttor ( ^--w ».l , J ) .ilxture* *.Uo o^tao. trt&ijtis in avi.ow -or 
Xi.t,jxt j aru» wfca c^-ivs u w l u j •<Kalvclcnt e*> u- ic -w^s , A "re 
-Ivor, in . euXos I «iu 11* *tio t*c .,. fcy t-na v»*u vluaw^^v. 
leosuro r *.fej x/ a i l IOA sji.ucjfc*, w r # n*-co ft r ,; © ul-/c 
tvi i^or ; J on. * *u*** r j.*t-u vtiaoa^* r j r t -0 uio„. -*tr:c 
c *«. stents at 'Jf** wsti'O <!»•,« *'J« ute caj.euXi * * ^ J * *iugo -al-sos 
ji" tao uj siti©tj t vinejai t i e s , onu vd0i.ttot.ric c* .a iuks jf 
t i e au-vvti 3>Xv.iits £»n? Lis&acl in r8blo«X^X. 
xfte 30LJ«,J/OU O^UUW>;N\4«4! <i;.ta (lebxfts 1 antt I I ) uf 
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t ! * 
orw y VOP3JO - -airt," too r^JULJUiitg e^ ; r : t i 4*3 . J , ; 
A a » c A * £ / " " ) / (1 -od/T ) — ( i * i ) 
-A. MW J L \jt 
tt.iui*e y * 1 / A J B t % « «.A ^ » A a i s fe-° 3.1- i i t ia^ o ^ j i v d o ^ t 
:«*« J /«r i n / i ^ / i i s j t» AH© J a ^ a * m : 8 i t j o r 3 U | , A * a** ^ - c i y a i u 
*> * ft «i 
ta.,0**© ! iuiva Injun ivtwt ir. *. -o * jt. By i s t..t uo T^S «jf 
<U 'Mjaictl,»! a,**- f t JO ctot;* ty e,^f£'IcI"Jit mile* u by 
w i t h TtC . } « ° (1 fc'*^( t - ; . % ) * t e ( t . • / ? " ) • * . , / ^ ) ~~- ( t • * } 
'w .0 "CI c< a - 4 * ^ " *«^ -W ^,€* A s -^AwULj 
C ^ ) ^ ( - « . * ) * 
i CHLOROFORM 
i l D I O X A N E - W A T E R 
i l l ANILINE 
33 34 35 36 37 38 39 40 41 42 II 
7 0 8 0 9 0 10 0 11 0 12 0 
C A S U ) f 2 x 1 0 4 
1 3 C III 








fl D IOXANE-WATER 
I I I ANILINE 
j - -L. _l_ J l_ _1_ 
I 1-0 1-1 1 2 1 3 1-4 1 5 1 6 1 7 1-8 1 9 2 0 
j i i_ I i i 
II 1-0 1*1 
i i i 





3 - 6 »-
s I 
3 7 - 8 0 
3-6 -- 7 5 
3 5 i 7-0 
N 
N 




III 7-0 7-2 7^4 7 6 7 8 8-0 8-2 8 4 8-6 8-8 v C 9-2 9-4 9<6 
4 
F i g u r e K b ) Plor of^//\S(7;\s.S/\Szf For Pr^NI at i o w f c m p e r o C u r t . 
uaoro V<( 1 cai' , ^J> w \mllo f>r umaojxi.&tau V* »1 anil t..oQ. 
'ar tSP*. ,;*„*U. ru r.i,.v t vi.xi ->r tu- slot a tiio $-vsouJ\ 
A * A ^ * «** —* Ct.i) 
looot aqu&*oa cn l /oJ t ; jf tao ^r j i rJL date. *ae ;-ivtj j i ' A 
v».j»aj© 0 h*"VO t^titi jjmwi in Sx «,»-•«., In ©, .ttiou (1.J) 
1 ^ t ic v o,^d.ty i .« ' ecU is t oM| .* A . y «. h was uo»j«i by x ' : ro * '* 
4^**, uoor4 no*jioetoti' &t*o to ta© lri3i;>: if*cant uif *G.'C »,-ou 
•"^iv.l:! awlvunfc, « -^  ^v-^ f, tju „..t ,u value ^ J c a a. ^ to 
irvr* t.ic VLKS <,;,£/ correctly tor* .*v»a sue l a t t e r a. s o-un 
a/ecj tor* „~» Jam cjr. :u_u vtiuco >f t,io is aiot, ra S iug 
-aoi.03 I . ivii. vJ. 
^ [ 
r 
C H L O R O F O R M 
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F i g u r e 2(a) Plot of A vs t for pr4Ni at 30°c • 
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iiiitiisi.j; o»: JLve .out c^<.uetu*cea A « of tad j c a t . *P»**I i i . 
•yayijis so;. Q i s u&u*p aoruiu* **• ti,** &r* nrc-cuc*. in A W I - J 
1 / as*- . . I t 1 o ux'itt t*tftt tho l l 3 l t * j i j o. u iv r i nt 
j uwuiJ ixv 0 a.'^oi.i* t a l-ter'foo w.tja iiicr aaJUv ^ icu -c t r l a 
CAisSffito J.C tf* solvents oscJ t i'ji* ri^tr.*^* seats in wh^ cfa 
cnaw I t jiwvQ t& «C40.; j^to*. uucroaso* ASW u*'Uor ax' A * 
o 
v & ; ^ 8 f^i4 r r ^ . iu vi**i.o.*o soivcttta icy b© v^wt jiutw *n 
Bccu**j'cy *>f t *o r 9 t A . vaiacu a* *K.-'S to bo u i f r 0 .U 
eo t.&ro i s no c rsikmlQ tfcta f j r «r. . . j avXt in tao CL/JTQ 
ootv^is i ' t "5 a . I t 'cy t uw<>virv fee rou w .XSWCL ^y 00 i rx i a j 
our vJUfcc vi t . i t a ,su r~ ^rfc^u Jjn. --"at ofch,r soivsuta i*^  t .0 
acne O i o o t p ^ t ; ^ * ^ at ^5°u. / o r 1 uta .euv Ji. u-*ryoo ceuo 
A 0 ( f y . ' O « - 7 . ^ ot *>Ja./^ w^sr^ao tiM - ^ J S C t WJ/U 
j o j a . <o tij or f Lao i . v i r vr iu« of too i i u i t l i i ^ e. « i . ' lor.t 
3 >:;uic£C.3«.' *'or rr l ( 1 in j* i j , , t a « i in (Acv)*,*/ 2£$ fro &a^«^fcuci 
t ' i*^a '> l jftliu-H " .- J o t , 
.tie i l i i u ^ r ^ „cj»-ot. . ji*uats j f r^-.j a, v a l o - 3 
s j i . o t j n 'w, bu.»n i ^ l t o c a- l»wt - ( 1 J^ *o J a i - t i o i t 
D ct r s to t . - t i r j
 t*ei a J I T i i i i l u i wt . e^-r-^^ j-v.w.i , t j 
14( r 








O - 3 0 3 K 





F < u r e 3 P\ot of w o i d e n p r o d u c t vs. Dielectric constants ' o r 
Pr-^NI at different t e m p c r o t u r e , 
^ u 
turn, of bu t&^ l* *ho A j * *i*JviiKjt hr«s n>t been offo.wuc 
. ^ t j i x J ' tHo ?5ijt ^**A ^ vera ^s ». . V n •a l^^- . - ra W 
• J t&is l , iwtil A 0 *iU* Ay^j viitjoo ttterocoQ *u th i . « M : ai.i., 
*, w.:L<.;ct?le CJii&ivL%+ *uo-*o^ .*»et u <ta fc**is *-£.-, o -»i* „ii iwjfcr„c 
,1'jait £us«iz hi ta© k.niaou ,/,vUv.*t» ; auao uciiliyi Us© v i a c o i c / 
j f wfte 0^ivut.t a 5" a* v«- lnc„t?«f .c&ut c ^ t r i b ^ i x j n t^ ihoJV „ 
vcluo J ? t i o <titioa salute u w j i ^ t i s ^ o i o e t r ^ c c^.ot t 
**D ,;of v i c« t ^ /* t ( J u l i o t o 17.1 U u ^ I ) , r&© COOTOLJU in 
ui ' - ' ioctr ie 0Jt.at,vtt froa i»aj t j CJ.J.- uny C&'JCQ CB* I *cr«jr.je 
In t.j. •rjt'jj ? jf ; jrUv3t a*4titiu3 oi*f in jt^oJ1 u j iv w , Uio 
uceveia.n tlte JLaifcAnc «... -.'JSW «».• j f **!».. *• i*r>«i ^a^ t^ 
* ii» u j tvw vBLi- ;f A j»j 'ji A. Jit uocrotiooo r«« ?pyb« t t t - ' i -
batwtf t<* ts- ' Q,* I ot JC J »1\'QAX> viae^u iy« *acyv„V>'uf t.i© 
d^aeo s.-lii t t »* vaa A „+* Vv.ry«3 '3ijt r. - •. c r s t a bo A, 
{•;aviin«yi« sutli by *J.o» r l e c**i»t..fc oa uedL as /~a^£~ty 
-.? tlia >JXVJ u, ,os#,,viix,t frao btat&.ol W tjeetjic iu*;*yuij .o 
tijG valu 3 / A - ' ^ rzv > 0uo »o t j t . u ^ t o ^ m ^ d jaJu.Xy 
u-th iJier t o l a : u ie i .cc i - ie t:j. a t " . t , altu«?aji, t:i *o io e 
docro* K- In x iv i-jiv-'^t vXacj*aity» JII t- JO >i,,w IIR vf V.MJ 
overall value jf in© J\.g\ ~ .*<*.'uwt wi l l to>, .^jvjrouu by tli© 
sjlvont v l s o ^ l t y r.s i :ot'o l a a Uocereeos la I t s vrla* in;nlso 
j f tuo lucre-aw of A « veil 50 fpjFa i.uj»I to (Aeuuw. *:u« very 
.iXjh voljo ->i* A 0 f^ Jf^ M iii rveotlc Qn»iytL'*Ubt eli^ot JUablts 
t.iQ vtil-jo uf ti«tt in :,u^ '»| I s , tuwovur, n *t attributeu-io jniy 
t » t, o alo^'Ctrl-; cas tas it /«rlcif, few ta„ feet t .at tao l a t t e r 
vai'ioa e n crat-vs-ay aljwly frjn buttatjl t^ e.eot.le aruyui'*u© 
(fi'jn 17*t t j 2 . ? ) . I t my m i^etu.u t.t&t ceotic cunuyur.tio 
l a '~*urr.-i.JLn1, -mre i j e s Xj. tliu o j l j t l j n i,,t0**aby ro.i.uit ;* h.l .. 
a i_.;:i vol a >f A^* *&i3 ru t ins 4ay « , t bo 01 «icisl:»u x'^t.&j 
ot t . . o 'i^i-Rt, fo'jn ne t i e enh/uiiwo t j :iitrjbosi;*r© t o A 
VCL: iG co.foroos irro • ootl\o J^" t*io i i ^ c r s o In ti.i<3»oct;'~c 
o^:st t cc JO 11- y«i aljyv9. I t JU ©srj t tj©rt«T,./of tu,-t xn 
t .la i*o I JD »>;* i n (UoLoetr!^ ajnsfcsMt tj^o A 0 v&c ,e ^ u* .^.* 
io Cetcrilri d by z mz v l ^ j j j i t y increoaa xroi aojfciy auivyu,.,ue 
to nitrabcusKiO. *.\w TOL e jf jv * **.*.ijet uooro'.joo i*art:.r 
uao to t io yoenu jo in t;ie A , vc.uo, 
*ao r.iuv« <& i^iix^ZLtijiiai t.y-ro .^ of reveal t.'.: t t *o 
Hil ton/ ; i^.jlLlt,/ s>** tho oauod aoljt*; will b® uotoriin u toy 
tf:o 5*loi.uctr,o OJ / t n . t no woil as VA$oj*.ity *>.' Urns lo&i'jn. 
5j -oxt' »t in t sc i» ci„« af i> w uioi- ^tr*c sj^nt**. to t A© 
vi j.-i j d t y \ / i l i iivl itvo a>y s i "-.'fi^oit f.'cct JII A f t« 
ttio U^t i-* b o A V - n v- r j a • (.*t/^*o ^) wins 'ocoii i-^u r..d 
•-C 
0 - 4 5 • 













0 0 5 -
0 -00 
C x 1 0 
Figure 4 p lot of log A f \ A \ 0 For Pr\NI in Dioxane-Woter 
al" 30 C 
i t to ti*t .a*!.. „_, t j e:;uiiao t i« a r t r e ^.' JUC : a *JL>t« *Uu 
iLat *)a/K>s t r J .rl. a iinlw.n ir. 1 .o i l l ^ o i ' w ; i ^ ^1*2x1.} *-*s 
s i tast. i» u* . JUU t , - ^ i i a i Is* t w OJ*IO- i r a t o a ro ,AJ*» (^1.^:1 * 
AUC siulaun ^ : , .rv--tt jLi Wi« ailj&c i-eji^u icy UQ c r l a i w a j£i 
t .© oraXo ji* 1.* •QJIV*-.1 . . . tcrievl^k.s Hi w«ij i^ fe» vlulootrxo 
a w tito a u j » " vjf - r. M c&trlDuti.., a low valus far t.se CJUCUO-
ta-tN w..ils ii*. the -i *at a^iC^ ^c?t<x, ro, l i f t i*ii vc a* -t 
*il UltO t „*£U "OvJ , 11UU t J ^ii»C J !t t'iO U l t t J U , AJX* 
l y t i c c j . w i o l ' r -o toe 1 A . 3 a?o U* ' t e c cs c i'-res nsv r» 1^ 
!• a atf, ii'.l'Jjrl.iU.J «M«» ( 1 • j} 
J? I t I s iictt ** 'ift-lo^ " J ,*.. ie IJL* J , . U ' O U - ^Qt\*Z\ i s i«o 
3 *solJilti a.&/*:<.» r*i<2 ^ U l a fc&o viso^iu ty oi' thts uro s--ivo.it, 
*ao Sialics l \ i , j .^ j j t lv txoo ji* ,„^AUQ i ^ i iii oif4* .re .t 
k 
*ut CW*VQJ* ju^ibt
 t v?Xi s J* \Q tot I"%4** XM in tug 
**iio n i t jits j j vii* rvijft •jty^yx ;u*juuat w*fca t^wlo t txc 
j j t ' o t . t In Si I I .* So t «cfc ^i A , « f 0 i s L^rves . l ftjrx t»u» 
lafc j f J^in vu*8U3 1 / ( lJ 'jr<3 5 * . 2:w ' l ^ t :!;»,» oaju 
nn^ljRr at uv <&1 t j t >at *>.' the U3t&*jJL« 
3 t*» 
. Q 
*Uo m^nrtivfi ill "X ^iy*tli *. a »t^  btstaiAL icy 
^acni-'.t t i r ly by eic-ictiR«K. lay t'a© o^ "tiii"** 
*•«»«• £ i * 13} 
PS*! 4 In vrrlojsi 3Ji\u t-i t-t '1° oftv. low tv. J > « 
-X\o,ts f* 
1"; ) T I A : 
1 .«i 
I .J ' 
1'*>« 1 » 1 , ^ 
5 A'* 1,110 
-.u »^ 10 
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Figure 5- Ionic waldert product vs. % for Pr^NI ar different 
t e m p e r a t u r e . 
')'/ 
la& r e m o t e kj V- it<u *.*-»*0** W t.*c .f.'uctu j f via.-j-s 
Ot-u IA*O» .v'tve <-T. jfcionjj JI*. t&i» wl*i.vtty af t .c 1^ ; . .< cue 
^ aro i x IvA? *Yu J.; cy ?>£& C a Ivoc,, .c .ay uio».<iutr,.c 
c* . ;v,ntc t jf© ' J t rvoly, su- ti»v ot :..r oy&jl.-i .icvw t .air 
LUy js\ tea 3 ^  writ ui.^ ,.Jv«, i c a ^ s u u u i et-i bu ;> on w r ' j ; a t 
(^ • , o C ) / •» {.- vJ^  4 1) f v^csti loexs t o a .*r« c ior /N'?'*! vta.ju 
lit tft: 111 .v,r <U«tl>:vtrJLe cj ive .*t j , ttaifi ca 04 cjti . t i .xi b* jou 
JR t.ie rikjjve »«:M£*tljn i s i&* a,;o*>ru»ieo witii ta© ,boerwu 
,3ii-*i3**.i iu a ij,a ^ ^ io to i s !**> t v, uu lo n t y .'.cnl b .I '-A/U^ 
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I-, c wix-a 5'C: c ;£ a ' ivc.jte, » A'OW U*CSVG;J . i;» *\ -^ 
i . ' jv j t m t h i^'ji*" rao In 1/ :ry Iw o i t r l o u t w t j ^ *jwcr*nv 
^.jdiuc i L,O *>.* c .v s^Lase* *;i© iu3.vs2r.ju in ^ V .'roa i « u v -
ol* tu© o-*i *0-**. «: u. j'* ji>w« I** Uti at' oo A* A Q * vurauo ••• 
11 *-
Ljtij. ..oyt ct r„i*f re »J 'tod t .ai ^^r ivz- t* iy,.a, tao 
do r.jo J ' VJ»V«'.- - i s v(.\8 '3l-*^ti v v^cyj ->a t l y by wile ««: ^io 
i/i'^-t. J." t'vo ;i^iv .t ijLQ- iv»t, v . *.-«&£! %: 3 j : i i i >-n, :.t 
ir; dot -3i*»j<t *-a^ *i r .Aly by t i e auiu»DLs© r^ c«rw-uo -f 
inoro ^o it. ^ <y. v* .a a '>ora r^itr jbonrtHto to b «tc. J I . 
1/ r.t iv:- vc . ,o of o . ta JX .aajr bo „i uti fa-t-or ei-j - f i -
- JL'-*h i:: uc *ivoo fs n t.io t -oycy of l a „ctrle eiciijn, 
t'^ JLnl ofe c l . t XJU i'lo, ^veaclj 's '3>uoJL for ulc-eu'JLc 
fr ict ion r*. u &u<.ou tuel *» *o uicory of cioictutrto +?latija 
;-oiu3 , v x in a nu^*o. of B-r^t ic a-jlv—So. *£. &v.,yut vf 
t ir :* je*nvr*lM " .- ty of . •& v o . ^ s :V- t»ic z '^XxuLnijn £iUOfT 
«»<! tUo Jai^-i f^ *o .uQt<ey ctlolootrio c-«ji ' \«t t ^ f „r t.si a-
s o l v i t undor ex>i.U«r t l x i , c quix.t'.tctlTC eota n>ria%M wltu 
t 4a fc«ory c^uld uot bo a
 vs3# oicb t. t h c v y bn oloo boo« 
6 fo^aid to lie e. lien I quaint-tlvoly in u*/tic ajlv&.is 
thoujjh tiway cuc:j.blt a l i C*aa !*• t,Ixo V ^ --o**uat with 
w.ctf*o? -j» w-o-.Mjtrls o^ Qti t« 
/ ./.1/L ^ „„. i,s> '* .* I / , . . . J £ A A L A . . U *hu a.>i atcsu 
vajui^a o»* too U.JJOU *i AI ttJ*tat&<t of . r^.<. lu v r l - o ooii-
arae^uo solvents tt.tier j&.idy ero J;1VW. in *ebJLes 1,' auu „. 
A cjii^iuoratl JR /f i.iogo vti'j.jo rovoi it> tiirt tuo ion-
sssoci* ti~4Q i s 1'-! t su': *..-tr«.tui:a»Kie# "o U.e WHJ^. t r i e 
3 «ot'? ,t cortr^na Of -m> otor *o ,>f tuiwjei/ wlju- aloj c ec B 
tisjR aoristr::l tP-j-% DU«J~1 to hil^d tit observed, I t 
iaera&aes t'i@FQ:nft0? u^ta dlaanae-u'? t o r rsi&fcure am a J.JUI 
tiiero i a s i cfe^raal aoofoas© in t:io er-so af ehiuivi '^ra. 
'i'tter oi\j«» t**o ac - jo ia t lon of P%pl 000; J 3 tu be aaxiaaj In 
£ii-^:a^e-^lat02, n i s m r o * ^Min^ t o aucu ea irregakiT V'-riiiU-a^ 
In fc^scli&iosi e a s i e s t wit.a tho ctlt^o.^trio e^s t a .* t t a 
f r u i t f u l in tor? ^ s t a t i o n '.>£ tho aegrce y.f asutjoi&tijei as & 
function „af a i e i o a i r l c c o n s t a t c./,JLd ru t ba saaue, M t;iiu 
ata.;;«uf tao nafcu-'Q :>f aevoral ana iy t ioe l y^proasiofia Ar^oaea 
f j r oxi-lcjU'iift;; tat© nUoiKoamri j f i-juie assue ia t i JK :aay bo 
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vicveti* iiv«ris et»&X», » ' » ' • uidousaod. the l.jaie a&»jQiixtX A 
i>r va."i^tts sotrr;.clkyaLarara^iiua s a l t s In aovoral olov-iols by 
*:a*or*>sifi£- 0 two-step c s s a c i o t i t « ntecfitmiaat v i s . , suJ.va£i-
oO'-earstcO i j n -••cir tfar-aciti-Jii e*ui ©jnteet i^n»peir f .wiafcl;*'.. 
S » ^©suiting Q-sprouaiott i a u»i* t&u i^i*si 
wiiQi'o u. w e*" / euJST, L,. r e f e r s t j the aolveut-se^aretea 
iar i -pair £•.> n a t i o n w.d K-> ty fcftt contact ljft«»pair f j r j&t i j iu 
AacariiW;-; tj tula oqio.ti.-jti a l i neor ;-Iat a::-/ b£ ©s aateu 
botwoan lao &^  end 1/i.- (i-Ujvar* 6 ) . Ki is f injure tteaaftstrates 
t a e a b i l i t y of i'jj© cbav© ©?\;atije* t j a s ;• l o i n tuo iaftie 
aitaoeiatljN ifj ':ix> •*>£*• oosit ocusos. A l i n e a r vcriBtion ^£ 
Ijiiio nojoiiMtix. ---Mi UTS ^ ©uluti l a -j&gcirvoti fraa ace t ic 
ai'a&^£?iu€j t . j d i t j ^ f o t n (^i&are 6 ) , i twroi ' jro i t ;c# be 
8 0 




2-0 O AT 30 C 
A AT LOW TEMP. 
4 0 fi.Q 1 2 0 
1 0 0 / D 
160 20-0 
Figure 6 Log K^vs.1/D for Pi^NI in several organic solvents. 
i 
„»£ tha u i o l o ^ r l c cjftwt'. t ;;' t.io EKJUIUI, 
/ f *C.1G t y < 3 
»;, « (t>TT .cP/- O*) ax,^  (o4' /c..teA) (1.1, ) 
Vfi * <3 • 
iva a.jt:. .;ely. ,'iserc Q a @ /iJtei". j y iai •>«!:.£ the volume 
cjssst«'s:ts3 lr; ciUTorent dlo.<.eh*tv,it;g icy bo osti irxou. la t i e 
QIQ'-Q of tsh© nr ssoiii a^ivoiits lay "/alaos ftcve Ix^ on ai>aurvt>u 
f jj* t;i€i e d i t e d uistaccoo m^ tim i*u„>33 fcr«sr>t.2a^o<iuj?.tijii(1«1.„. 
(ijc.& fjot s-ea t-• IKJ OJOIIU, Justice c t « e l M i^cii.vou 
Of atiun C1.1 ) to o ^ c t i j n (t«13)f beood -Jti ^Je: ,raa ,e t-c^.y 
. JI» t.jo e^ito^i ..iatTi. ;o o-ci to re . 
%.J tilt- ojiitRjjt v4.sfc&>c© u„w<O0r& fcy«? uuii'v* iruoru i,jas i^viii,., 
ttu*^?'i!"i a c^it-jiu ;ja .-awli-., /*lta t;^u 1^0 . , t^ to uy*~s\** 
uynailG 0.11- ui,cctii*ical luuutksry o^iUiiijiio r~e ^ariae,- 1:; on 
48 
liitvruiUiy <ijci';iuta.t vcyf b*a£ tfio - .oi'tnetoi's uvri.up.teu m-c 
u:»isatlsfcc- *i*y. *i» m-t.ofrusw-.ry f i t af tu«., cun.,viotaua« suito 
by t;*o «;uuti--o it,, &UJ*.' s xxscjita fr^* .utti*iVJ wry l:r^o 
vaLuos oC a I«SJII »t 'ribto t ,> Ute j j o . r t n ' j r i t i on l **ijf ~u,c) 
i*.to t te J va J J . -:io i't»;j i l u „t i.-ai*ot3<- ir «l i s , .c:. 
~>n <L. - tov. j r a J^ TO ' , . l i . ir. ur^i uo in * , • ±.io a VOU . 
o v i , r t o > fyjii tin j '~cjr i i fti (1 .1 ) wrc Ivor, ir* *oblG8 H i 
otiu 1 as aj. . ^»o uUVu unco wetw^en t>U0 vatjfc^ o£ ok, & *+ 
q ns woll so t AJir JO o. VJBI -*O oa u l e i u j t r ' e ©just' .t any DO 
vloualiaeu >>^n f ' l ;ur« ?• A3IO i^j-o^ae - or e n t e r s , -. , 
anLcruics-tod rrora Uio « vpJUes af CQucilxi ( I*?) w vo ^Lji' 
Gf'tiinat % .o rio«*>rjocl ^» tLo uialoou*l>.s cujtu&fc ca i i^wu 
in £1 ,uro 3 . *rji tbo f l j ^ ro i t 3«gr bo »^«o**v^  u t.iat t.^o 
i.^i*oirt> a ra io loro w n>t ,«uv any T ^ ji .au.m ^ ^ j © wttL 
tin© til* „vo«trl<,* c .n j i t a b - t a ufc uJLw»*. ^o well -a 1-v t o i ox*--
t «rt o. *iw t o . a*.* LOW* at-a Jfc loa j e f . cu t jn l-o i ^ . » ^ t « 
ta*c% to? aa ice J<KK« m l <ji' ctcR !>/ >cy u t * i l . ^u^u^acaaily, 













• q at 30 C 
O q at low temperature 
A a® at 30° C 
7 a at low temperature 
K 
B 
Figure 7- C o m p a r i s o n of ion size p a r a m e t e r a K w i t h 
B j e r r u m distance, q and their dependence on 
die lectr ic constant. 
100/D 
Figur e 8(0) Plot of Rj values vs. VD for Pr^NI at 30°O 
10 12 14 16 
100 / D 
18 20 22 
Figure 8 ( b ) Plof oF Rj values vs- / D f o r Pr4NI at low 
Temperature. 
6 
t >4^J^%^M&Z-JktlyhPM T^AM ( I m ^ X ) 
^V^V11 
»*l8efcriool 0sjtiuual€$io0. • ivmm boon rsoaaaroC f^r t&e 
di lute soiotia :S of tut;r&-ti«tMtyX&22gnlu3i laeictt (Bu^I) it. 
se^rcU. ^r^&uia solvents 0 ,5 , f ;iiUH&am*me (P&^r.) 9i^otiu 
(Ffiy.L.yll), &iilit&e 0'h.ttl.,)t Ldaxf.sio-ii&fcer ( ..••K.J©V..,-&V) ^ 
ttiiLwufom (^i'.^U) * '3iasj0 aecatira.K^io were ai-.-A.ic en a 
dcte testifier vs.th t:j© e^cGfKrr&ljn to -.JULCS r:or l i t r o •:,. a 
••-rests* tcwl in 3?atUl<j VII* A:*© vioejoicioo a£ ?i«re salv-outs 
were aoewsiurau »t 2 5 ^ ami are civen In XaM© VIII. Itie 
to-..:o t^uci vniuea suf oi©i©etri« e^aUii t s r^ i\>r tiic £&sa¥<i 
s^ivejits v#©i*o yasa t» caLeuliatiasfts* ;*as tawaouT'eu vriUoa of 
tk'-ugitieo csui vlae-jsltios aeoa ta be in ftGroencnt u i ta UJO 
49 ;0:oi*teG vaiuoai' iMs re f i l e t s tuo purity of tlio OALVUUVS 
o:3;iloyo<i &s well as tlie oecuroey af tciio o^erI/:tei«tai -riossuro-
-aonto aefie. i:u ,.%,** i s ge&a to ho Urn -?ju3t lL^,iIy viscous 
a**ivfmt «Kwn;; t; :03ft eaoooo fa? tiie iiroerio-art ittvuatig&ti*#t 
ui YM^^I iiulis i^tvOL. lo urn least viaeuus salvuut. *fte 
tvjRlitc?.tivo ric.tupo of tiioso ojrotoao baaed -jn t:*o ebav® 
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ctiwuet&.sos wore „<>JL>ttQa rs a fun-'stijn of scpf-.o root of 
eanoor.trr tioti ill fl uro -• J5\JH tne ,iot i t i s tr ^oront 
that the disjooLrtivin :>f totx*{v-nJb»utyXai3jraiiei i j t , do i s 
eaa^t'.'Cilwly -d jwr in «'«fcor ( tb« cinta of wh-di tirnre been 
ir.olauod f^ i* soi .erisun) t .en in ot.t©r solvents usou lioro. 
Tula ^cy be e& >,oiou aa viyo to UK* .;i^i«r uiol'»ot?ic <5J»I3-
twit of ufcfcor* ndJ ai os ci tat ion brood on iao caiou t of 
u^cXoctri.0 eonatmt falls? in the o-ot a of -eaiia a-ilsyw.^e 
end benzyl aleo ol* "^*® j&fiwrv«« values ai* o^aiwlwit 
•- ii.viiie<«'-•,se in fcesilc r^tiji, :";*.<€* .iivo been foono to fe@ i n ^ or 
then t*io:« in nitrobensftrMi tana in tiie orao of benzyl a tc^^x 
taey are leea t-y» tnos& in ani l ine . JU t t» at. or nn-.at en 
•j uoite ti'ouS jay be e* acted toy osssainixij uurlr ulolectric 
e aiatrsits- vl&«t A in a^>k/c%*).*o] ana iUul*,^i^*h.^L . 
*Uo O^.JLVU. VX c-ww* «ies*ee . of «>%-! in t.ioao sivlvoi.ts 
a-i.'Ugr ta fallow Uie ^*i*orf . L j ^ t e a J ^ r t t v > */j-».i^ .• 'A-* > 
hJ.L.^B^^Stjv^-.*.^ ( j-f> >)])> U.IJX,. £»se oes-rvi.tioua» 
taOiKn.'^Ut i;s ly t..et t.nu ^asa^ed eeniUetoc.eoc &;*© eloo 
<*o oi**28,.t on t**e suivemt ,•>*•„• jqrtifce otaai? t.i©» fcimt of t'ie 
uiciootriu c A e t ^ . t . a e c a l l y , t»c viseoo t i e s of tne 
-epcot s o l v a t e -w.y "-ley on ittyjrt&it rJUs an &®tor,unlft;; 
ttm oxidaso.^ es ;xf the aodec, s^l i t s , fhe .*ij» vaiae of 
exKJoc:i«*ueo of .»u?» I oboerveU. ix; (Ae^),.,* jey be ooc fc*> K^M 
L:laajGlvti M j * the soJLvunt loio^jifc w^eli f u ^ i ^ i - a 
VI 
180 
1 6 0 > 
140 
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Fio.urc 9 Equivalent c o n d u c t a n c e vs /C for Pu4.NI in s evera l o re 
o<> 
t.io i)v»vr vriue ,i' y .^v-:i>jwu*coj *.:ia*i tuafc Hi nt*»i,-,, say DO 
Ti& -4i«Ji Y2.9;**a~ty jf t..«j •©i'ttit ojlvaj.t icy eouao a ru t? - -
cutloa In fcbo " t & l l i t / 3f tJi© aolato "-nrttclo* 'i*». *mf*JPt 
too hyvir-xyl grrun of benryl ale**. .J. w.".il oove <u t...co ay >^f 
fusrii!i<; 'a^vi-j^eti bjoc w-th tho luaj oiaitin totra*n«»i>utyi<» 
grujfsiLu tmt* .iiersfaro f t*io salute o&tlori i s <VJ£ ©cfcoc tj 
bo Ii.^iily ci,usjeif'i©d. ia bor 5?! alo.u2.« 
*SM» u nee, trttsl^n ef&miasioa of oQulv&Lont cjuuagtf.: ec 
nay bo umjor;&.>j& in torao of tho i'\wss-*ja:3aQ*r ttt»atio*.it 
of tm&i ite&a* *'*? t,il3 :AIF ooot t ;» o ,uivoltK.t CJTK aaSHr?c© 
<mta f >r toe diiirui cwl tXUiS j f *Hfc. '1 in a l l t ,# &>l.vwits 
A'UQ i n i t i a l viluos i*jr %H® ©cjjiirBjmifc CMiuuetLiieeo, A a uoro 
e&lauir.tad wltb fciw /aaaa- uoui^/ofay f^ wtfcrr. ^iiiti^i of 
fc.i© 0u'*n;..:ta3, ovg .JhV&loiit e^.uJetu»oo data* ill® eacU" ' aliUil^ 
was 'iato by ttoe <i«tbja of Xoajt squ&rca f i t t i n g . &o A , 
values thus ab»a.!»u woisa ys©y la Uio 7uyao*aiaan©r o.jj&iijiiE 
(11) f^ aiii. (1a) i'j»i* ai^ a-^ eii-vtati cud »*m«»euja.*e~rt©tf be'u-vi^urst 
rva tct .voly. Al&ajujjb tueu a&sjeirtti&t i s o& ucteu in tb© 
Xcn* iilei«etr>i3 Muiaf tli® a;&lysis of e^;uuctmc« ^ato of 
totr£t»o«&utylxm *«*-ii&i iov <ls i.j.\.jujii oq&ti.;*i \1t)» tf-xch 
ieat;t fit* cuiJjo-rrto<i elects* ^ A/test QJ.JLU n*t be* au4» in t i» 
^ w 
eaaes sj* eaiiiiisn, ^iJ^T*e»¥&ter alxturo a t cftijr.>f j r s . 
iiUo "3uy **, jt..^ rot%>A» JU. taw f AliutfLu,; giaai'jr. ituu sstrjr*., 
wficcfeff->Xyw<j»» ar«? MX'JUJ>IVQ& in ujivs-its .sf vury IJV ulu Metric 
exiotrx^j tne oia 1© e-Jtiunb fjrcoa a.»o suf?icl-n.t t j crjco 
IJCIIC nsjs^o^.atl JO at oxtreiely law l , n l j cuoar. l rai i >ns. 
?ar cu&r ^ *>ii>v iti © uiJS*na-vr.tor aixturo-* uavJii a lax eerie 
ejnstu<t .#£* •". ( u'jKi/il
 | V ) f tiie i jn le ajuco.trrti.jii %ro.out 
i 
In 1'».,*» & 10***"$ a-iuti^rfi *f (i-/aV<-»/.»(a stronc ol- j t r^iyto 
in yaioar) i s *>.ty of tins r^O®r >f tl"*"r» rule v a u l t s iuto 
IJW voiuo of A ao nc i l as A0# IJSV ; ^ I , ttea Ijir ^oicGtr lc 
cjnafcunt ©t-uaus t iat'jo vain© far J, J^aocjuc . i ly, a law 
veu.2© uf A y tv.u a vwi»y ii» J i vftloo j f , tit t r ibute t J a 
fi>jjf> ivy va*.u f >*v Sao cu-e jessed A . aaj^rtL ^ ty e ^ s t i ^ -
(1'i)» *ou.j« in turn, Gcj*'U»t3 »-'i* a no^atlvc* valuu .'*>*• T D J U , 
i..wi^ *,jj?uf oi, ctljs: (11) a^oa itjfc o,oa t ; bo 3»~tail^ f^r ttio 
c*vt»I«iotljri - * j^ktuc.'wee c aiotoi-s Iri s o i l i n g uLj&m •vrcAiu*, 
cx*u aU.^^f JNT'I. *o c*-t ocywv£lo« (16) *'^ r tiic n.ia*Qj«xsi.r toot-
sy jfcon lira boci; JI ij^cd in „«eso ergos* ~t 1:3 w^foaulXe 
%j n j tu t ftjwuwr, Uir,t tuv kJLffo„or,c« between A.» ccU.ttUi.ctot; 
by iiw<ii>vJJv cjKra ^1* HJH cnii tU>oa by .tioso-^tor or oquc-
tijjs (16) la w..*y sse-ti. 
AU. t.iOjjo >-: tu tto.olyo-.tf -oru \iuue Ivy usiyi£; & lo©^t« 
jquarwa ,'w£"4rm .--..i'luju aa i*ou by uajr >jn ./tr l i iVHU 
cja jsto«% **«e u o*.<.tu."3 JOX*© obtained without woi :£itin; 
•i>> 
the original equivalent c^niuctsico data mid ere l i s ted in 
t@hU IX. 
A•-.«•> LUl-XiiiG i.>^-i¥JU*u;-A Oa.-VJQ'A'A'. J , j» P£**JG ^ablc5 X.i I t 
i s ttnyemit taat tfto Ha l t ing OQuivalcnt eonduCwtsisog. TV «, 
far trstra-A^utylssidnlua i^iifi© in different uielacttriss ay 
not siicftf eny canal stent •nrlatijai with tiio clloieetrio e^iotoat 
Ttw i^Uer of tlicije A« values ;» ta^so a ie lee t r ies iscy b© 
tro!na of A 0 vaijeo io ts&iiltp to that of the ocpivai-ni 
e.^uueis^ec's as est -©etoC. I t say b$ soen £i?m i>,bi© I* taafc 
atttousft uizrtf&xisma I s a &L[*fodr dlei.Qetria aotfiursf i t 
eauoes laaa ci±3soei&tiatt of tetra«n*inityl&T.Kxnlu:3 i^oitio tuer; 
lis. a<jctla t^i;iyt;;l«ks» ilils f&at sica oxrosiuy b&&& e*x;--lcdi''iv,u 
alwv© in t to orso jf equivalent ejn4:.'4©iane@ bohavljui* uf ^%':-
*h© w*al4o'*v /j'x.ycjt, A ^Imoi boon platt©4 against 1/*.-
In Pim?® 10. tfi*Jta tije :>ut I t io a^-as-ant that th- value 
^ A ^ .-'V a^^ -^ t ac^eaosa ,frga water to butsooi, Jinue u*i© 
alolO'3ti*xe eoasUint aloa aeoroasos tvo& water to b u i a ^ l t too 
vstWo of A »v\ ""Mt-uiuct In til ls region -say be aaUly {suitiatf. 
by t&> 6it'loofc^.c a*:3tr^t ,>f tho salvant, In tite o&ses uf 
WL.fcoi»f riIfcri^ HiSiiSi'iOt emu butanol the l i m t i n ^ equivalent 
aaitoct fiiice .E*eu :^ii«nt©,j in fcii® A/Y^ pr^Kuet. : ^ Uio at ter 
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Figure 10 Wolden producf vs. I/D fo r B114NI in several 
organic s o l v e n t af 25°C 
'1t 
t ^ uio Ass i*#"- t.rctK. A-Uw a^-'vi*©! *n Ui^ c a, ^J { w< ->, 
v i a e J I ty my bo &uo c&jlntstt fae'» J? in the A , \ n*j . u t «>? 
;>«!** tj> the ftwi ttiat tn© -^Q^t ^vvi^ct riao
 w-£ a a.. ;WP 
vciuo in . !tjki ^.' tuar* l a uiwJ vUicfr l a a t t i ' l ju tobio tj too 
ill :ior v ice j ' : I t y a/ -U<* ** >i* wr» J. illcu* oi.jlcgc&tlgti <3 r^ bo 
a e e ^ r ^ u fej tan y^a >rvua t r u i c in A r*^  rouuet uf J U ^ * ifi 
-•ojfc j - ' ttw 3Jiv~i i i j . «cU wi i.*ro ,«l*'*i' tenure w. 110 A 7\ 
vui'jds 1/ i«>t I i i l o s t an t tbo ro tac iv eM) be t t e r* A n 
A*^a ;t Uu u^, ui.04.act-A.13 ajs*atc:.t of tuo iodiu.3 in : u t a 
iii.5 io A t , *ii© .aliusi!1 rs ruj.- uwa w t s.w.j w U>AU ; J^U . 
IjU4«vovt i t jj^ y oe !.«& *i*uijt.^ ; to Q3t' iir.,, tho «ai.u>..f3 'ale 
by u*-*..olucP-...fc Lviu , ^ . j c t i^* JLliltjui^ l«*ri±c JU; ^eU^uo &»u 
;« jruo: t j o t i - ju i t tc tho \ * vai^fis j f AI» ' in 
»JL ,*£ ,\rs* t a <lv» i ; j««ij„* /s^ey a i u c . v.^ujafc;, *^ i*c obiru.:..^ 
j ^ iv * i&aJ , '» * * fitiii m»Q Ivi/Hs in A«bie • • - y^u-uut-ti .* 
wf t iUj ts^4.- c l ea r ly IKWWSJ t.*at i.iw volu«o oi* ion ic ..t iccn 
JUJCVO «'**>. :X .> *t ejr:$t' t , v l i . . | ' . . 1 1 , ai.u erc, t i ior r i-o, 
oz ujtio*- I J DO i ^.J o..«u! „t J / tije . l o iuc t r i c ^r t i e -itju^ui. 
M t u ,. ii c<JLouv>Li JVJ l^yu**^  -c:i ^Ai^firj aolvo.4t,af t k-ir l u J l e 
c l oil \'J u e i : r* .t « t 'ty o< ur,l t J tn-> <o t.s a t ^ r o^ivunta 
4 -
£?> u - X i ul iiCilng Ionic J-»4«uwctt.-eoa at*w ..albeit , r ^ u ^ t j 
IM»H1,W WW •Wlim WWMW . H»nmm»a» 
^Iv-rita 10' * l 
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tssc sduOw Oiuotr^lytcj t o & ,roru»r o . t c u i . TiiJU A.'tot iiro 
IMMII -^jitaot ant by ».ey ot c l . t I'JI* Q% ialxiln^ the t£»*.»i "jolly 
lr>i\*o asjoa.ofci.*' 1st suein aojuoi.ln* ili^p-uJ^ro, U&j ualw . . • J 
rx io a- oarJ fc*> &*s n«< l i c*u lo %J tiw ccso J £ u i f ixjn 
ulaaalvsd in argndlo s^I-v*^ 0 OJU. t h i s fuet any a l s? be crs-fr-
eest* t o the -(roau.t crooo af ui.'.^fcrJLas. 
4 . , 
Ac3driJL.i;Xyt t&o X^ valuea of B«^ + 1 J « In tshfi 
vrj?iouo iwl.Oiita un&or lnvoofcLj'ilsn wore crJLcuXrtv<i by 
substituting tint VGla^o -jf vlsoasit lua or tooiso &wlvis/.t3 Hi 
the ua l r i c ? l ox-tiro-jaltfi 
> ^ « 0.210 
*.
A
-.t*u»jflt t lotiie «jntMLwfca*.oot n|j\lt*csn -^rjuuot end lunlo 
.rltzon *>.\A:ajt j f i'tt..*.* ion iti the svivuntu unu 
Stacy, 
alvaafca K> A o ^ X^\ 
»a»f n*i **i'.**w»* -m»inifciwii.. <tm*m> w w w 
P H : ^ 11.J2 %a)17 '..«i1J 
(Aoo)ru ai?.oo 0.53 ,;6 
C 
»^WWMWh'i^i.'v«»w6**Wk-<W*rt^'«j^<H*vwi»<«WB. ^o*HMv-i*ftu*"iM*i'*l*'w«(-sa»ejifi 
-»btclii-*i in tiiis manner we jlvor: in ?tiblft ,*!• 
rra:i t.-lo t&uio I t suy bo Ov«* PVOC tool , c t t lu „:li t!io 
4 . 
carr-a-va fcu inni ot ii%*«» , sue X^ vrXw.o u** -u^-*' ion in 
tbo £yo jslcA^lic 'lftuic cvro ala-a t i.-i tao rcn o ax* fcirt in 
IUU^VJ * icy JO cttrioutcw 5;^  tao "jasiuXo stabil isat ion at 
t&a wQt£*(wn*butylaiijnIai I JU by sii© n^iv© -s^njtKria ay r^x/1 
grou" of tlio iH'ij«wlis nOiL,c tuo:*eby rojuLtin;: In Ui,cb 
osaaelr t i jn as ^intou jut by »»xsy et oi..* k>**oovurf I*i «aa 
ccusoa H>r <i|j-l i&si. «-b^ .*.%u:I fchtf uiOiucfcric ej£iO«.'.*co _u,*e i;„rjoi* 
t-.ian ox o^tca frja thei r t&'-uie OXSCK.I&O -juinj t^ tuo atruuiijuv 
ar is ia^ ffrora ta*. Uyu^en b^-v.a^u* &'-> oijo^lutaju ^f J1V*O~ 
trjJLytco jay oau *t t.u) XJOIJL broeuJL:j .^ i1 tac uydt^tjOn -aiul:*,., 
cu*. tklu « i i l r^auit in:%j a aaeroroo in t-10 olVoe ivu .j.ciou-
t :1c ttoa.tst.teu oi' to© tii.taiuls. ibiu i* y cisv fcv,ur iao 
i j rwjs i r f.arir£ijii in .<kw.i a:u h-j * ^ • 
/ fart . 4- J A . J ; ur i l j n af *Ublo I \ rcvu&JLa t . . ' t in 
n c t i ? onhytfcv'ac i^ cUurs lt*e X * vduo i s .iijbor than tiwio In 
i,l&i*jouuim\e &«i vfttor. ilfau bija valuo j f \ 1 r»>r iSu i^. * ijn 
acetic cmbycir;*© also tou.crtt.oa a hi<tfi mobility u? I*u^ .»* I JR 
ia tills OJ4 ;<»*£• in l, A* c: ao j f vritorf tbo totra»n-4>utyl» 
a?aooi.u i J3 any be sulvrtou thrjugb tia© bycr >jon bj.s*inj as 
3Utfg©.;teu by i,ey ot o l M * » t l t a i a wiH bo rui.njrsjj.'biu w r 
rucjeln ' ib& "Kji»iy.ty of DuU** i-Jfiuu *»<*;h on cffoat i&y 
:iiu*uly ori m In Una CJ JO j f acotle eniiyur 1 <k> no i t b*o -,jt 
4 - > 
value in nitiMtooaasne a«y woiacsebly be &ie to the kLlner 
viscosity of ^hiiO^ than tiiat of (JloO)nO wiiich wil l have a 
rotartiian of foot in the siooility of i i^ii*, 2tortor30i*at i t 
u l l l bo into l a t i n s to «OH31UOP 9oao of ilie loj&olootr ie 
30ai& o*.' t u r t l e cnuyuvli.'S, rfO|mai f ma acetone"' hsvo 
boas found to bo suoh solventsa In propafiol, tlio XQ value 
for 3 ^ * * ion lias boon rorvorted to b© 10#11 uUlch i s audi 
loss than that in (Acu)..,,o. 2his i3«y fee auo to tao booic 
cim.--e«ta* of Prod u&loh rouaoes the nobi l i ty of Duv»* ion 
as cioserlbed In the ccses of i;oo,l and ?h.;;lpOii. la acetone, 
on the ot ter UQJK^ tho X~ value for Ba^* ion i s &6*1* wiiieii 
i s .*aoi*e th«i double of that in acetic cstfiyuri£a. 'ibia ;ii$i 
valuo of ionics mobility of B%ii* ion to acetone aay l ikely 
be duo to tiio louor viscosity of oaotono, ite-so ajiiaiuars-
t ions of isodiaX^otria &todie, therefore, suggest that the X J 
values of :JUI.£** ion ?E»e very audi guiuod *»y t^0 dOjjree of 
association as ve i l &D by the solvent viscosity i - audition 
to the die lect r ic constant. i-Iooover, the value of K^ gjt 
Bu^ i*4" iota, £13 antiolpnted 8t?ovet any also result frees tne 
uis^oeia&ion of GOO t i e anhydride r--t>eue*ably into &cyliu::i ion. 
,.mm <iisaoela.fcioa of acetic onhy&'ide aey bo re-re-icntou es 
•* . 0 »a i_ :o + * a i ^ W 
o;i . . ;o^ J? :' 
' i > 
a 
celauXr&aU fraa the J v&Iuo.n o£ sjuiiuotcnoe equatiuns (115 
» o 
oriti (1^) c •© ;ivon In *t£>Xo X.\« Xfc io **.e« tiint t ie a voluoa 
ars rtelilsor e a r u t c t rur ahjw a gy^tract la ae -OI^CJ j© jn iho 
ZlCtWO ,>«' tBt? UilWffc, *h« QVaJUlQtiJD Of the ItfR-SlSO 
'8?&a'tore asm differ *.it e^daet* ;ee e j ie t lxia slows a 
o 
ci jnif icrot cUffe %-ice in ilis a veljca :\*r a definite o^uu* 
fcraiyfco la a r*a tisuXcsr a loKct r lo 3QUitf3. .'or ax&rile9 ttiw 
re ^ t e a deities a t a for various tet^aeJLtyl&x-ijnius uoll.8 in 
vtrimoX and "*\r»nn,*l &r© *»• • .^«? I and 2*0 « 0.5 * * 
rosr.ootlvoXjry aid aim b?«ioa an tho i<uoo3«*ai3\,or ecjiiatlvi » 
* 1 59 
inotocu, tho ."tiu>as*.Zsla •** ai&Xyoi a o" too acno *oi& ,j&vt 
o 
c ualxy yi&XX but cjust:>*t v r l j 3 .*;* ci vhish ar> e:ro« t j os 
inuevo -«r*fc Ji* uja tiieleeti'Io £.*istatt* *hc oca*. tru.u* af 
obs i*vtc in 3t,vu?aX salvente. * ' 
0 
o^nat&rioy in a valueu far totraAiUylQa-wnlua s r l t s hee boon 
Aii exca^.:.tion .jf rtiwle I-w a u v s that tiio i^i-aiso 
ec&i.,t<u'3t & f j r £H%.»! *.w ©eses f*ja ^ajU to uitrjewiacuc 
ViioU uuoiu to iT»ly that thu ijtat -«gdLr f .^ Tic&ijn u8ci*on.)09 
f r ja **KA- fc^ «tiu . .^i tuu jthor aBr:&, in bon^yX rdcu u»X wo 
X v^ vnXao af a i» «icrtoo loao ism pair foraatlon uuion Is 
contrary IJ im IJHIC as'.\*c.;ti.jn jfooorvwt to tills case-. 
• Sj--oj.oft eho I value i s iVw^ *a t j bo sioXX cjaoorou t j L ie 
a*i af tiw cryikrXkj^t iiic r r ^ l l w»C cio o&tUn Kid tfMJ anirfi. 
4, 
I t aay be vi as a l l sod ttux%, tho IJKI asaocietijii or 1%..* I J I 
to tho golttmt lolceuloa x'oouaobly do2 *oets s tbo o^ni&ct 
dlutouoo -err** t t r« llawavar, vory l i t t i e at^.j.f-oeiee ^oalu 
IJ© attachou feo tho value o£ 1J»«Q1I« ^oraaotorsy a obtttlnod 
fras siicli a cwa utor awlyala* conaiuorittj tlio Xmiguifieun 
Liifiuan 0 of i,u» siaiti • of fc&© solvent OR tlio a values, trua 
o 
quantity '"say to© taisan cs $•&"} 4 1.55 A in the solvunts uadsr 
)?T3© -.Jabla I A i t i s equally lT->^tarxt to not© tar* 
o 
. no a val;to f Jt Jug^*! to aquooua s o l a t i a i s very loss 
©oanai'Qfc »o ttoaQ in njiwarjuooua dolvo.it0* 2tils &3oLX vr4uo 
of a for Ju i^-X observed in aquo^ S a j l j t lon lias boon o.t l&lncu 
o» the ba^ls ^r otruotJTo ru&lng ana struotu 0 Uru.&hing •uooi 
1 by fcay at al« toeuriln.. to tiaoa t^o law v&luv a*' tUa ijo« 
olse ;iu,eaotoi>v a la oae to the fosMctija of throe witciisland 
clotbrato ty-e ctr.i**t aro of lose; ohain fcctraaluyiaanoaiirj 
sa l t s in nQUOo-ia Ovl<:tiJ£U *h© elrtftrato hjuro.t> a of iUo 
1S*JO Irisrotau tiso 1 jb l l i ty of vhe l^ns cr»u tiaan. so tho IJCOL 
¥io2^'j:ty. iuio w bo attribute*. to ilia brc&Jji,; uf tuo 
riydj*vjon boftuin . in jc tar duo to two dlG3olu&i>n of JU»4 1 in 
t/A.ir l.iioa„.rt© vicinity* As he3 be<m ">oi*.ioa out oy J oyf 
yuy.4 tj» i s a airuotu.'O breaker In aquotfus solution ou. 
r o j i l t a into anaLl a uoat* tio* • 
4 , 
S:JVB oo>;uc.! ation bohcvi.Air in icny oycw&cpujiss SJXV ^to**7*^ 
Tim assoaifti-jsi of s%^4 emit ai&jwa en oxrvjnontiol uo e oeuee 
an tuo t'J.01 citric ejnottJ.it aid i t -any be ex rcsso<i in t ^ n o ->i 
o ^ t n t i j n (1«1<l), 
.•Quatitj} (1.1-.) may be ro*>rouoi.to<i in a
 (*ai.<.raL fjra as 
waoi** ; io & exis taat , *!iis ruxstloa ou£joo»s e Xiitt&r aiic >o 
a.4 the T>ijit af lag &A vor&us 1/w, Dut in the -/cuaont a^se 
t:*id **oltti^n uXts njt hoia [|^» aiu jny b€ tue to tiw fust 
fcli&t t i» iufi aj')>siatijn i s rot a^Xciy cjotoraincu by tiie 
uiufXMstric c « 0 t a n t . '£®&Xe JU rawaio that tlio oss:»c.-r.ti.jti 
c-A.utis;tf K. aaersatitfS fr«*a ; h&i,w.i to[(A(w)0uj ani such a 
trend in alscs e» octou br&-d on tlio fact that tlio A of 
iiu^.2 iticroftjoy ::r-M ihCd^-jil ta[(itoo)^J] t ^retoy X ti-crcinc 
en increase in i t j uioiuc.iti jfe. ±Tior *'<>£*G9 tin- ,vtra-u-
butyltmjniuri i^4iuo sa l t Xo f«xsnci to be .Uglily QUOI*::. t tod in 
vt^ -iL, y*lt least in t'!u)J^t a c unaaaoeirteu in too rost af tao 
ShlXVtXtt&U 
4.. 
i l l liliiAflifitltA . J&H-W ,iWrr*ifl,^iBiif»fitff*f<^l1 
A. i- ¥ l a ^ , i 2 £ i i.onoit^os emu viscosi t ies of IUIH» 
ttltr^oonao&.o (Tk.v-j), Arctic AnUyd-'ido [(/kcsv)^], 1-^utonal 
(Bu</X)t li<mzf\ ale\>iul (ttic;iail) f /lillln© (.lil.iio* jj&oaione-
vntar «dxturo [^il^an-X^ U»£ )] • «<i tliaso of tJieir j.:tar^o 
with triothyl-^wpfvSnylsarunitn iodit# (^t , "r«X) Have been 
aetLfrjrau t:s functions 3>f tea or; tun.' aud c^'rx>s:tion, *ac 
tua;oratufti ^* o*t.«.«-o off ^auulty jf are ajJ.vQ-.vj ;is wail 
no ttoso of the a t lute osljtlono »f trlothyX«n«*nro^yXaai<jni^i 
ij4Xde foes boon ox- XaiiKrii hy the l inear ot^eti^art ^f tho t y o 
vuoro p 1& tho u. .aity, a nna b are constants aid i i s too 
iu»aui,ito tom or turo* I'ba cja^u^ati veiuos of o w& b nl&ig 
with the atotuierti «.$ovi attars are gimn In 2cble J l , *h& 
vlae^Odty af :mi'v dttXjvjt^m has been ."Xottou ar&iiut t.io 
to-a ^rotx'© ( 'l„uv« 1t) i'Oi" t«ie aabw of a-xj rxitMU I t 
o^-oaro tnafc tho *aouyjrud viscwoifcy i s in u«x>u arroo icj;t v i t . 
tho ro* j r ted vr lae . ^guro t:. o&ioustratQs t.io variation 
jf locoarvt. v:30J3iticjG vXth tca-Kjrcturo jf uf*Q aj.vci.ta a t . 
t -JCC x: tlicir lixtiuruo ^ita triotiiyX-twr jnyiaaa nijrj iooitfe 
(*ro>ls J IX) . i t i s en^a?o it f rx, ta la Ci ure tliac tl*o 
i initio i n severs! x ^ s l c s suivv* to as a f m i j t i - a 
UJ* toa-«orpt'iro, 
B^MI»W'ilWii^lWi?l)«iW|iiii<«»tti^)ii^ 
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F i g u r e 11. V iscosi ty of c h l o r o f o r m a s a funct ion of t e m p e r a t u r e a n d 
f l u i d i f y a s a func t ion of I V - V 0 ) a n d ( V - V 0 ) / v 0 . 
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F i g u r e 12 Viscosity of <>oluhons of Et j P r N I as 
o r g a n i c solvents 
fil 
v l o o n l t i o a of ctiJUtte jjijtJLjeio of t r i jthyl^-^ro^ylasjoiiiua 
ixii<3& arc rut vary 303I1 sou vtlvo t i tho fctLiicIon of solute* 
*li rofjro, to© ^ ouaootrctl jn &- enuo*,oo of viscounties „^uJUl 
not be utl l latcl let explaining t i» eonscsitrntlan ce r.uo.«jG 
of ukjrxfeiet£2ic®« 
&ia tv-j "ortt «ro Jo >m<tju;.tiO of viscosity dc*t®t 
C i m i e ,wlll> v thin the t« iHircturo ruti«jo of ocmsureiaat 
•jtwwo en /arrttociiuii beti.avj.jur u&. ;*c tljti anersy far viacoua 
flow l a inOo 4W*lont of t o i •oratu.'d* J&ica a ten* eiT.tu;^ 
ot> <si.tb co of viscosity hes boon en; ^ rdnetl ir, .ii««etly ta 
tor-io 0/ ttk frvo vol I**B by lU&tebx'and equation, ' ~ 
tMure )f i s tlicj f lu lc i ty , J i s c eonsta.it
 9 v i c toe rsol&l 
voluno raid r is- ttio w l a l ireljpac et aoro f lu id i ty . iluo 
o 
QQ nation Mas * Msm, %J Iw a> 'OLieabla only cfeove the t<M ora-
ture i l i l t j iv«i by X » T/2e a %}*6» ? p lo tha revueod 
tOTioroturo cna *c i s the c r i t i c a l teciH.rfcturo. In f.£uro 1 
f lu id i ty date «»f e l l the* systoa* bavo boon r lotto** ( i / i n s t 
tli© frwo vol.ne9 v • v 0 » and in figure 1^ thus© ajainst 
fcac y j i r t lve fr»io voluac, (v - V 0 )A 0 * ^ 8 * laiiotr dots 
^uotify ta* ©> i l e a o i l l t y of equation ('..•*)* 2b© toy »arr tare 
co o do:.<& of fl . i lu.ty :iny ttms tm a t t r ibute , to too volo JU 
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¥ iitwo h*yon *ivm in "2mtQ ,;X\r. *to s^gulfisraee jf the 
' >tL%mQt<if* fciu vv *injr bo tsutorat-jja by ejccick-riUt; t>u)ir 
JO o ueiie an the JLoi*. i*i2 e^ista-t &.L tlie aiaoot af tne 
oji'itc e&ied* I t •jcy bs tutc** that ^ i o a eli&rcictorlvttc 
a 'mete r a;' t!v sjXY'.ut mu LJO'J iwt aiiow any io©an:;fui 
wnri&ti'jn with c;cu»£.,tr'ti >u, *U0 t>«pcnwtorf v ,tiic .uXtr 
vjiiaio at the frcastag ^olat a-mars tu aiuw en overall but 
a l l ,bfc Inorofjo with iiicroojlnc ejn^a t rn t ion . I t -aa# DO 
jdnlou out tfcrt iii tao aboon o of eJV'tcXllratiui v^ will 
refer t j tbo n^iar V*»XJC3Q at t&o gXoos t ransi t ion inat.'ou 
j f a^ X&r volaio at froozliii* ~.»ittt» i"*J3 Q^afcivjri ( », ) i t 
•sey bo inferred i.aat tho V&JO jf w i o equoX t* t„«o fluidity 
e t ? e ;*Y » Hiuraf^'Q. B i s ox^-jetou t^ l io a fund i jn ^f 
tr *?tf as v . e!i«iijes 13 aoy niao caai^o* i&wover* la tine 
<r« ar t ca&'Q tlio ctusnju to eoc.co. t r c t i j n i s ib t cmai^r&bX/ 
JLjh ciitl aec^ru . Lj u&i otirrs :co isi VL aa weXX tc -J aro *ot 
'rjti tfto eliapos *»f the niots of *, vw?aua - (-'ijure 15 
and VL vorsue *. {"*t -yro t&) tiia dlroet d©< ot.uo .GO jf ** ^r v, 
O 9 
MI tlm fiifilMQtr.o o jnata ' t vniaoo icy b© i ^ u r o u , u»wQvi;r, 
^"0
 y3ay "ae <•« ^ <Jrt» ^ S J be uo e:>cfc .t jn cho si so o.J tlia o^iv;. t 
ijlojuXe^ &JJ wo*i >na mi »o S'.ty. !-. e^vu,?t t»*o coa: or^t Vwly 
iivrgo VELJC ^f v . far i^ &aivX 8i.»»>jjl ^a/ ba ^10 t^ t.»© i ^ a \ 2 ^ 
c^ucroe fit t ing t j tJ» otju&tlon jfc*Hv~vQ}/v . 
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0.2 11.6633 >36..:.6;5 0.01 
8,0 1~«273? 34,^ J | O.Ji 
ao.o 1...5631 37.^333 cs.01 
60.0 11.LAl6 -17.-333 0.01 
100.0 1..:.1011 3S.0":00 0.01 
j . o iz,o'/S6 .&.i?6t 0.01 
0,2 11*0733 ;3.o6i5 0.01 
a,6 i i * $ & ! / ; , , a i ^ 0,01 
1.0 11*7078 tf*j97$ Q*01 
3.0 l — O ^ J"),a671 0.01 
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*, is*, vJ* >• ' ' A , b *. A A i t « i , >- n 1 / J . tf ^ * i A - . tfv<* * f - i . ^ * V 
equivalent c*iuk!t* e aotn J-' tvb tsayl-Si- ' i v ylamn&Jri 
2 j&iy© in ocvoivJL -J-CJC: ic golvtmtj t ;jctfeor with tuoir e^**o.. 
t r ' t l j n in sa les i»er l i t r e i t» ;j.v$:s in Icblo v.. *rio 
cjnojv'tEs^jre rr-i ;o *?f t r i t,iyi^i*^*^ylaii,*ul&j XJULUQ i s 
JUL&.jB'ft in V- ^ cr t an Xxi any otacr solvent minor ututy. *.*io 
•ary bo rG")ro.*tt.to£ la t;iu ; J « a* o. »-.*iwa ra »i ,u >jc ^v.? ^ 
<• li ~ J^y tiM-j l y k U„:*LtvU^ *\x*X \\^if^jn'»H J\)> J iOl, ¥.*«.»»* ruaaiblo 
t.ioae af b«tra-n«butylttxiJiSLLuwi ia^a-ie auu totrn-ii-'i^u^yi-
d/ijolua iodLUe* «%o equivalent o^i«..jtita»co tiata of 
tri©tnyl-4i»i<i"j y U n u i l u i i-nkuo luwv. buon -lottou a~* iivjfc 
tb© sQtt&'O r u t of e«ae© trnti.ua cs s&jun In figure 17 • *t 
-t&y bo nj?ecl tii&t the triethyl«t»«»pi*j ylcm,jij...iu ijti 30a 3d to 
bo narft aoktiX* t~im toira-»ii»3iV(yi.&n^.i.a'2 CUM* i.otra«Cf»v>utyl« 
& mora, iii ijfta ry.u thio my be tXtrlbut t. l~» i t s »*oJLt«-r j i to 
csa cm&^ea" tj» t . w o jf the l« t t r two I J . S . As t.*e .uiStx-r 
QX rXsyl JPJU resort in c Ivor* totrcxiL^ylfti^-ii: i*s 1 J 
3la i le r , (proctor v l i l tv t.i* a&ll i ty* 2\&a AHQ b^ai I M C 
tn tho eoa^arstivc stioy of c^wacissi o a£ u.tj'&aliiylaen *-iu 
na.lt e in nnrty n^£t»a<iao >as salv, «ta« 
$ It { n P < * " ' * & 1 " * fi 
f>r criotayl-.il- . vy l acmn i j a L f . x in to*. 30 Gvl*w.t, tv© 
^ivuu in ASUJIQ »,I. *he W<J > ..i,© .ct* vf A.
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. l e loc t r ic 3v«i«t»*.t l a iV,;r^ to bo o l i i lo r to tnooo of 
i-jnim OHU i6y bo t&vua at JJLoi* liter rot t i j u wascvroeu 
OC» A.AOX • 
Hie A vatuos jf totrr«£Ubukyl&i uni-jra i x - u s in 
i c t e r , :iitrji#a«8Qi.«, an** 1*butonjl lurro boon »e urt .d as 
j^».«..3 • "5.
 f »U»^3 • ' ) . : , 17«16 ^ %;„ » ."oo ct-tlvciy^ v.iilu 
eu*o 100.26 • 0.01. *.£•*•' * •:' » 1S,1.. * 0.05? i r»-o ^ w v a l y , 
'Ite eoriMd-'jaain^ vrJ. too or A- , ?jr totrotr t'lylauurilua io,J.ae 
a l t or© re ^ t o d m %r}»2 * %01 « > / .? • J.2 » %).? * J.JJ. 
JnioaQ r^s^ita mi/ urt tUu < ruvio s vtou t.irA fcue <3ob~Iiwy 
tmeceoscs *.o U*u xacjoor of crbou e,m:..s in bh& tetra&JLgrl* 
c u n l t r s ion Incroeaos. *iso t r .othyl-a* ro / iaTjjJcaj *jviuc 
*aey oo COR: sitf* i*ot< t*/ wo obialnct: by ti&i ro i a e o ^ . t vf one -A* 
%D otliyl croa.'O ff.\n tctrrotlX7Lai'i#-i'<*i JL*i\o *.y v..«» balid^r 
- rjpyi sr ->*»* Vboxvf ,ru
 f tiw A . - values of iriafchyl-eu. TO yl-
a raotilm io^iiae say be o& •> oto*. to >c lowor tlian Uiat of 
totrtiot lyltKrajtil-i i.n. ,*.« rr.u ui ;fr.r taen tlioeu of totrcww 
butylanotiiua lvui«,e cuti ietra-fw ^o^ylainjiiirs l^ulue. i?uu 
v Lwo i^" A 0 *V;* ti*Awti.yi-^t-;4V .yiaiijKl n iot <io vo3«. rvud 
111 tlK OJOVO SO t i - f tc tJ 0^lv?wUt3 l*fc " " l 0 ^ r.-0 1 0 , . 0 * O.J • 
3^.0 • 0.1
 t ""f5.5"J * 0«0^v IMS oct vcly. *uu fibm. o:>cctoci 
,v 
fcrem rr \jars t „ bo £:J!1JU\,U in vrtor while, is, tho 3'ir,s 
of nl t rube:; seas ©aid. butaiud. tho vrJLuoo if A. , wo hu.jh r 
fch&u OK " t o e uda a uiae/o auey u«iy be two t j the aiff jx-a.-i*o 
In tho -axKsiaijns of tits <2ata rcj^ruoii, 
&JI wrJUu ijii in &1X SIi^ ou ajdv-.ta oc-i*y or.u.\aIrt;eu uifeh 
, 63 
eryaia lu^cr-hio recti! ' of l ^ l u e IJII c*i£ tabulated in tao 
lablo A i l l , i t i s cr'">ttTOi:t fr\n t iia t a la tact t «© 1*^0 
'.ijbilJLcao jf %rjL t^tiyi«4i« vr^-ylimjAijn i jn In uiiYa^eut 
j j l w n t s O&JV s a i i i i a r -..•ostom of bortetr-,jr CJ tiuso jf 
*/L .*.».. WXXt .ia.cjlo i«£i j * . u « t v..tico *»r ferj.ct.iyl-41- U*J yl~ 
sm jiU.ua 1J*I ?r,d the I J . I C **r ^0;. i^uiv':t< 
jlvo;it 1 0 s * »• l A; _ A » \ A0\L 
0 .3? ' ^ 
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vnm*wi'mrimi.mi*mii m m< 
5<, 
»ae i a u e oldon fuv>cact39 X * ^ lri<t,oeuj« v i ta © .osroti.sa 
64 
in UioiQclric e n *t*v.t end la consistent tutlt ilioos and 
t Aft 
4ttnsLg* vlotr. Acaardlnc ta tnau* tl»e de:«ticot.-..'• of the 
JLjnlc wsldon t>r>Juet yn tJ*o aoivont ^rorocrtloo ney be ,;lvon 
\ * \ » ^M&Trrt fV) —- (3.3) 
whure B i s e function af th© dielocti'i© eanatanto &:d 
Ylaco&Lty a»c explains tiio lncrcaoo in the ionic ^aloan 
i\,nluet with ck»cro»«lni', u ie tcct r ic cjnstr: i t , *Sio feet that 
tiiaae vaiuoa cro almost c jnatmt In elooaolo (as ^entioaod 
In tli© enao if t<;tr&«iubutyla&a«£luti i^dldo) wwero tiio 
dloieotric rsiso i s 3 *f» » 17»5 an-vara la oacuto that ~» 
reaedns e x i s t s *t In tiwao alcxiola* 
£tae «altian XJNuuet A ^ ^ uriothyl-n-prjipylao wniaj 
i^dids &©J Uoen pl^ttau against 1/« (£l£ure 1S)# I t ia 
apparent that tlm A ^ product onjwa a tynloal varir t i^n 
vitte tlm *iie*octri\i con at oat uf the JOUIUJ* Xi*u ty.&cai. 
bauoviour ^iv «alttm tv/j-uct icy be os Isinod in the 11 J i t of 
t t o l i f t i n g aqulvai a t eonorctrneOt viscosity and Ololuctrle 
c jna tmt ••>-' the •* d i m . iT» ijn-iyti sad tft® lowajlvunt 
intoractiuna ai&» nlty an i n r w t e t rol© in ©ae-lalnins such 
& toatuwlour* I t la a^'arcnt fraa fijuro t8 t.*ct taora &i*c 







Figure 18. Welden product of Triethylpropykimmonium iodide 
* * * 
as a funct ion of d ie lec t r ic constants. 
5. 
alcatel end atotle «tiydri*tG and two aijtisia at tat dltioctnc 
const onta of totitanol end nltrobanaana. Sat cureraH l a t i t a t 
to A^iJrekJaet (SaM* vVX) ATOBI b»gyl 4Leob& to %f*ter 
vita • eonttrut abortus** in tus ii@i#©%rie cjnttir.t of tit® 
aediiM aaaae to at gaitiftd by tut Halting tqulvaunt conductauc< 
A $ * A critical and quantltfttlfft analyaia of tat varittlon 
af A . vita dialocterto const cjit of tht atd.«m ejuld not bt o 
aadt sad tnlt dftatAds a OXOCKF insight tot© tat natart of 
titttrtetioa torolirad in fcias ayatta* ttauattr, qpalitativa 
•jciUnfttlatt aty bt glir» by aonsltiftriag tat ftletlvt TJIM 
Xilaytd by A 0 «id ^ in tot©«miRg fchs valaa of fcnldsn 
Aj*CH*act as vis don* in ®0s*HaF tauter i . In tatst soivants 
at t&t dttls«tr.La tonstant ohtngts tbt nttaro of tat aoiwat 
wlm changta eoarftotftly mil tat a^&loafclllty jf feaiatn*© ruia 
esmot b© axnslimU Mirths* aora, tat tunctnt of structure 
aafelag erst! straetara breti'JUic vhiea i» aucccstsd by ^r$ at at.,' 
any bt tanloytd in aatolainlAg tat ensnsjt in tht «aidsn -*\»uiot. 
toeordln;, to taea, tart* «t ©^s*mtt regions ©potmd an ijn say 
b® «.»tsi«i6i*<&d, • in tbm f irst rftgloa tat ions trt su<v*otfsd feo 
lit \sm/Mi% st a for diJtsn'*o and tot cloatrostttla forces 
art mijXlgluXt, A glftn aolwit ettifteolti tatrt*ortv aty b© 
arxoiitta by ltd *i«*ijhao»Flfig salvsnt aaiecie snay tJt«sttjMatlyi 
tat rogiua any hmm tat ^roporty of port soivanti. in stion 
eests the Joldan £?3di**t any b® gaiysd by viaeoalty. «hU« 
5o 
in the aiatil® radian the twilc e»eont*&tion8 ia not enouja 
to orient the aolvout ooleculaa craniotolyt bat i t ulJUL 
interfere with ttio foraetlon of »oras3. thrc»u«aia«iioljaaI 
fttruetjree In the mkmnt* M s wgiati **f the eoivunt uiUL 
bfltv* lesa aoivent etrjctjru than that af i t s b«l& md tisia 
•tmeturo broiling effect uULX be determined by the charge-to-
surface ratio of the lana* In the lGat region the ionie 
ehurges are <?uifce high end ivgaita into elccirastr i c t i « w.JLah 
atfeributea to the ia»3<!l>i3Llsatioii of ftelveat siolocule sraung 
an Ian with the formation of a sheath l i te etr jcture vhleh, 
in of feet, F04ue#s tm rlseoaity of the aaivent, JUutae* 
"feenaaeajii hat been ausG&tit** to taise place ia the cr^a of 
triothySn-iuprtfoyXKtauialtis ions union noaaoaa large hydrophobic 
side chains• 1*1*© aoivent jaaiesaie or* the eorfoee of those 
Isirgs ions taoy s u b t l y bo Infideneed by the ionic enlarge or 
i t s anlt hydroorcfen ehain end heneo the solvent -aaleeale on 
the hydro*? *abie aurfaeo a©^ be oriented in great extent .to 
f«ra a oage about hydrocarbon side chaise, The at types ^ 
ciatlirettt obteunud im a result of hydration uiereeaea the 
s i » of tUv entity md GacmsmB the aofcillty union, in effect, 
ifsere&fiea the local Tlee^aity. un this beala the trtethtfUa. 
nropylacncaiiin ion i s & atrueture bveoUer in v:tor, bitenol 
and benayl ©leai*ol stfcjwing abnormality in A^behewiour, 
?ber«ftj?«t i t ia ab^ioaa froa the ebav© eouaitiorrtijns tnet 
vicious tjmea of iun-ion end ijiwaolvent interaction taise tine© 
5 
la the systems under study sad they, in turn, «ff@et the 
boteviotir of the w&lden ;>rotiact* 
ft*® logarttlxa of A nultiplled by tho rol&fcl*© vlaeoalty 
has boesi plotted ageinut eoneentrmtl .A a* •Sjarm ia figure 19, 
Pt'oa thle figyrsj i t appears toot t&u cheaje mc tb* relative 
viscosity if* s
 t rives* solvent i s not significantly affectod 
by the added solute, 'a© behaviour of i o j j A V ^
 0 with 
ettflnjtaj egncentratiou eeecui to be rntber alalia? to that 
of ©quivaiaat conductance* *hi<s l ipl iea that A. cueiinates 
over the vtsoosity €sh»_@ throuctout tiii ea»oo» t r a i l s m ^ 
i a a l l the ayateaa* itoweirer, two «oak £3iniaa aey be observed 
eosress onuljif to tho eo»c«tratiofif 1 x 10*4 to tho eeoee 
of aniUii® m& tiioatsRe«Mrte* alxtura* Timm abnora&lity as^ y 
b® understood in toraa of high association of solute cation 
with %im solvent aol^eole. Uous@tsao?;tlyt est tola concentra-
tion trl©thyl^~?ironylaa3ofiiua ion in snlilns ana dloxatte«vater 
aixtur® aay b© -aootly In tne aa$oeaat®d fom whieb accounts 
for the aiaiaft in the equivalent conCoetaitts versus eoneen-
tration "Oots (,1gur« 19| 1 and I I curves). 
AJ.%iCUZt>M vvoV-.£*vt Alii* 10SJ-SI2E PA.oVL.-XU.il * t» 
association eottstmta of tvietbyl^wpropylMnoniua iodide 
gritt caaroitod -*or different solvents ere ^ivos in fable JitfX* 
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F igure 19 Log A q / ^ o vs. concentration For E ^ P r N I in several organic 
solvents* 
bl/ 
high anauciction behaviour then those of totra.n-pra yX-
•cfeaonltn ia&lds and totrG-n-butylactionliEa iodide la tiio 
solv nts tmder conoiderctijn, She iaigh aaojcfitljii of 
trlotr^l-vn-v ^g;;.yi»^^lu^ iodide any be attributed to i t s 
oepsblllty of asooeiatisg the solvent aolecules to sm© 
presto* extent cine to i t s structure! eli£s»*j<it« iforoovor, 
It Is lAtoreatlng to observe that tit© ©jQaciefciaa ejnstn»t 
of trlethyl««*^ropjrlsjfrijiiitta iodi<2e in tho solvents tuader 
investigation i s en «xpun<mtlsl toietlta of dielectric 
aojnstent end rsaar be expressed in the faw « K • li^ e m ' 
ij»eh n befetnrlour he* been sap«orted by the linear pl*>t of 
lag KA versus I/*J (l-^are 20 w 
Xbe velues of the icm else 9«8o©terfBt ere given 
in teble JC,I, iDese. values da not shew a cutwistottt 
variation «Xth the dielectric constant of the asdlun* tfouse 
values, hauovorv sfew sti l ler type of behaviour as tluso 
of t©tre*&-ni*ap7laa3JfiI»3 iodide sn& tetre«iufeutjilsmi*tlUB 








2-0 8 0 4 0 6 0 
100/D 
Figure 20. Log KA vs 100/D for Triethylpropylommonium 
iodide ar 30 °C-
b* 
b 
It i s interesting to study the A md ^ of the 
eloetrjiytla 30X ttions In tlit ejft©@ntjr tijn region rorigins 
batmosn the very dilute oao til® eonoentr ration earre spending 
to the nolten eleetvolyte* J»sh st'jsios a&ti© by ^onouals 
©t sX7*,f far a variety of qtmterniapy smoiilja salts in 
rerlouu aon««qauo!J9 aolwnta ruvesled thnt A^ (usldsn product) 
of the aolton elootrolyte io ataesst eqpsl to that of the 
infinitely e4X«to solution* At Inteffstoolate egtieoiitratioaa 
\*[ apnswired to decrees©* Baaed on these observations 
Ksnsusls et el**7»**f suggested that in the mLfcea stcte ttie 
electrolyte i s in the dissociated font as i s ih@ infinitely 
dilute region fis>d i s ioiown as «C-JL hypothesis* Ao ratio, 
(AV| ) / (A-V\)
 f uhere (A1^)* i s tine product et my e<J»oen-
tr&tion i csftd ( A*|_ ) a that of the ssslten eleutroiyto, i s 
tsxtsod as the ion £rt».'tl*«>< 2hls tora i s enalocm* to tbe 
Antisnltts factor dsflnod m A j / A Q end threw light on tbs 
dD$ro© of assoointloi.. fccter s tudies* 5 ^, however ,t,eve&led 
that ( n ) 3 i s iwft equal to <A^>0 , i . e . t ths ?rodujt at 
infinite dilation* snd & saXaiaua &s well as a oaxiaaa occur 
at internevAato concentrations* Iii sueh eases the ion free tics 
has boon. defined as (A^ )^ / (A \^ ) mil the electrolyte in 
ths ooXtsn stoto i s considered to bo aaso:;iafce$ trnXLio ths 
suggestions aacie by xenauaia ot al* *% Xfettroforo, a 
proilalnory study of eondaetsn.* end ^Iseaaity of aolton 
tetra-n^tyXem^ilua lot£Uaf y.ilca oelts at 1%00Ot has bosn 
6., 
mad© as a function of tes-araturo anu their values sr* 
prtoonttd la *at*io AYXIX. 
fbo comparison or fcba aqaliralont eoswtueta&ee or «fcid©;> 
product of tac&tea tat*a«4fc4mtylCBaoniu.'a lo&cto at 1*H)°C wifcu 
tftoo* of the solationa of Bo^X In nofwaqptoaa solvent a, 
teweirWi ap^ars to bo imaoanS ovin ta tiiw large tiifferanca 
in th* tua^ arafcaj?© of oonduotanco aaaouraaunts* Sraa fi^ura 9 
i t aaoaa that at blgter aonoa»tri ti«xu> %"m A of ciw s^iatia^s 
of Bo i^ll iii varioaa solvents undar stady verius wry l i t t l* 
vlth ooneaatrmtioi* oxeofst for tb* essosj of nitrobensone, 
acetic nnb^i^e and butane, ftesao plots aay be **tr&.iolctou 
to th® concentration of aoltan Hn^il {&5.M) ani ths valu© 
of A for aoXtan Bti^ lIX at 2$°0 taay bo anticipated, juen 
astrapoletsd valuog of A obtainable from tbo data t& yvory 
dllata alsetrolytlo solution of Ba^ l*I soasa fc> bo» hovcnrar, 
different froa oaai* oth-:r and i t aay bo difficult ta aolaet 
tb* oorrsct val.<s« an tb* oibor toid, tb»{veluo for 
aoXtto Bayil at 2&*Q acsy rsore satisfactorily ba aa^oetofi 
fraa taa ra^ o^rted*** A valjoa of i t s gXasa*£oroius aisfcuro 
nitb Cft&g •» functlono or temperature ontl egaposition, H» 
eonatctonco data of tlwoo jlaao^foraifti; a-jltsn aiEturas yore 
loast»squ«TO3 fitted ct ovory ooapositi*** to tlse fros valiissa 
stadel^ ©<ja«fcion of tb* tjr^ 
WaXOm product m a function of taroernturo 
for nolfceri tetr©-B-&ntylas»3«miJji3 iodLdt. 
1**0 30«03Mi> 1.6626 **9.3960 
1M 28^131 1.7033 ^S.3;6'5 
1^ .2 a?,6i?S 1*7565 kB.$%m 
ih3 27.2177 1.8130 **.3W 
1¥* 26#3fS2 1*9356 51«0?63 
1**? 25.^751 ^1388 52*9812 
G * 
ni*#r® AA , kA and S fA or© enir ieal lars* tors. *0 i* 
oso&lly tonad as tha idaal glaas trcnjitlon tcr^r&tore. *> 
-res a 4Ji«i! toe vaiooa of AA | k^ and f 0 as equal to ~1090f 
~6l0 and ~f%nl%,
 9 ror^octiivaiyi toe velnc ef A 4 ,„$°j 
for aalttAi i*^ul tos b©«» foosa to be ~0«l* s td*^ «atIol*3"'W.ilv~ 
Sl3ilarly# froa to* iaaat^axjuara* tit a of its® fZ/tltitjr (j4) 
duta of tayUon >HakJ«X * Govt aixturoa to tba frea VO1JJ» sk>*ai' 
aquation of toa i r ^ {fc*t}f too value of ^iseasitjr tor .aalton 
hto^ul at a|°C Qua ajwraxla&toly boo» ®v&lj&t©d &s aqual to 
^7/1 x K ^ P * '2*o vaiuoa of k* , kj and 1'0 ^ ba*e b©« 
e;an*iu>rad to Is© ne&rly c^ual to ^;:aoX3f ^ 0 0 and ^2^3% , 
res-octivaij. ttaoroforo9 amain© of about ,*M c^ ofcaT'UcdiV'F 
a«yr be ajtpoetae far A^ of saltan Bo^X at a5°C a a It la vary 
high cooprrad to tiwaa of ( A ^ ) or Ae*k (labia a> for 
aol&ions of Ba^X in various aolvonta under at^dy, ouea. 
a alijner VOJ,JO for ( \ \ ) tinan ( A^) has not yot be«i re wrtod 
in any ayafc®3» Sola a©y b© attributed to the fact taat at 
25% Bu^X Is In too amorcoolab at&ta ane not in taa saltan 
atata (ab~>ve ^eitiftg point)* In tin© a--jpareoolaa rogicsn 
Bt^i.I aey apiiucr s»3tljr in <*ao asoociutad f *HW wulcti ino ouaoa 
too viacoaity to a mvy £algn w l « , SSwpof jraf oca itu toe 
low valua of A , *•' ^  rata© of A^ prouiet boeaaes o^ar ara-
tiveijr olsSbar to th,» a.r»reoolad rojion owin„ to ti» nigh 
viscosity* Cjn.<o xcmtly, in too sirwreoolod *.ecljn of t.«a 
bw 
aolfcon cUctrolyto i t a ^ars to feo »snliigXess to doflno 
tm Ion fraction oy ( A-*| ) / { A^ ) 0 * &3wn&r» ttm Oegre© 
of eioooeiatian my premwibly bo viei^d tt trough %m /rvimiua 
f&esor, Aa / A a irrorwctlvD of ttao larts® ulf£«Fu*<ce in tfct© 
viscosities at tb* infinlto filiation ma at Urn su;*?coolud 
st- to of tho olooirolyte. i t osy be po&uod out timt 
«:^ 5@j?l »*tal mz-mmmn$& of A end *\ of ti» -nolton elootrolyte 
at an nryrooricte tespsratui!1© ( 2j*o in the pvaaont e&so) 
in i t s awwreooied region as* mmmwr in or^or to aataa 
furtfter ©dntaoto on toe ®o*w@ fnets* 
Fjrt.ieriQrof i t i s inturagtlng to lute tarn varxctlon 
af A*|_of *»iton A»vy*I vltn to^reraturo* tais beta bean 
u> wnatrtod in aTijuv* 21* A minion «3;*ara to joc^r at 
ab^at lM0e# It la apparent that ti*& ^aaooiwinc portion of 
taa eurva i s uoo to the iioor&fiao in iriasoslty unaroria the 
aac0ii^i»s portion i s ecjood by the increase in ecjivoiait 
congjctanea* .In other wortt^ tha ejaeeulrntlor* of oauocla* 
too arnica. aoo-jg to niay ctojiamit rolo on too Oooeeniiing 
*-<art of tbB -A.^  varouo t eu*fo and tnut of tim dlaaoc*&tad 
o-tooLos on tut aacav.dlnc 'inrt of ti* ourva« A saonateaos 
doera^ao in thit c*tprca of association -mgr o© ©2: octuu ulta 
ineraaalng toar*mt«it» m»u i t <*y bo difflnuii. to ^i# I'm % at 
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Figure21- Plot of Ar^  v*.T For molten ^elro- n- butyl 
ammonium iodide-
6«, 
©t tta® atefcaua ©si aqpilibrlus aey be promi^dd to ooeur 
bctnoon the associate and diswxflatod r"«eiesu tloroovb?, 
i t la vwtiqr to ruto that suoii a tgr ie&l nature of A-\ voj-aia 2 
carv© tes boon «>ba#rrod Qft34r ia colten systfc©is» In diitue 
aic<stjpal4rtie •a&jtijn*f on tho utter hasui, tfift .*aJLttn*a rui© 
i s appar^mtly er^lio&blo una the A^ n.ntfjct roa^ina al/3»jt 
6, 
o 
equation Including ion-aiae pcreuotcr, a m& hi-her order 
ccmcoiitrntion terra
 t o , i» the following woyt 
A a JL# - to<A0#^> / T • eft (vca) — (1) 
Bt * &ot.'cb"^(«1«2b) 0% - j*2) (3) 
oC • *? A 2 / 2*H2 — (5) 
£ »^icft b / i6 / r — (6) 
lb© numerical exgwsslans for d^% il % nr© gimm aa foUows$ 
/ 1.9S1 x 106 a; 0.2^29 / T
 M»f 
(US) 5 ' 2 
Tb® valence reet^sr n* bse^ae© 




Q gg ! • » • . , u. ill . . . . . n i l .1 ,III, 
A 9 J * \ >i» ilfi. Inl »il»" .««•».Wi.Jf i..i»»....r / W 
The functions 
jtyt-ll) • CUtca)"1 (f/t2p2) »1/I2p3 — (7) 
03(^a> » (1 • ic ft)^ FCIC&)/k4./T*$)/32p2> ~ ~ < 9) 
J^ Cica) » <1+fc«r1(1«»11^4p£) »8/&t+ita) —<10) 
have bo©» eeleiilatod at Intervals of 0.01 la ic&« 
Ao otixLUial? functions ore 





f r (x) * a* J mm% <tfe/t 
dofin. o tiio f'jn tiono Trt . 2* ond fn wtjea tfto vai'iobic 
x i s ma* (1+$ ) tea m$ C»4Q*) ica* roapooUwiy* 
?(yca> « o/8>a~q lCR (TV****!****1** )lcft f0>*a(*c3s3) 
5i (1/8)a2** [7Et( (2*<iVa) •Bj.C (1 *i*> Mi)-^^ K*) —(15) 
end ( U ^ a ) 2 ^ 2 * * — (16> 
EjU) « -0.5372 *Ua x • x • 0 (x2) — (17) 
(1«D^M)»«1»22^- ( i ) i» (ta)*o(na) — (10; 
far q* m y^/Z 
eaaMsfttiaa st tills equation caid the appraxiaata faraa of 
aquations (7) &> (10) **4tb aquatlona (1) %a (6) finally i©©&s 
4a tlw^fara an m^voatisaBiULon far TV.^  deriwd far th* 
limiting fans (?) far tlio low (but nm-mro) auacoutrotl.na* 
Sb» teras in aquation (19) a*a daflnad fey 
" A . fi m-
1 - o C / T 1*</C 
Jg « #3 A » • (8/V»C K-V/e) (22) 
©2(a) «o(^ 40/3 / 9 ) < K V / T ) - 2 ol{lR{K9/ST)*0,85<* 
«3ia) « o<. /T{ tea / /T)ara(l4ab)»l«0ft* — (25) 
mmmi w 
Shft aoftdactaae* •Qaatlan^ror uriftswsi&fcad ^ieetrslyte tes 
boc:i clo:-iv^ .*' m the follo/ytag &®i*©ri 
/3 « F©t/3Tr-v| c* C* X 10"*3 
i^ *% o 
t « (TTII t 2 f%2$ nay* C" 
2H® values of tno universal cmstmta vare u$$& in the cbovo 
equation a 
i . e . F • 961*96 cauljoba 
0 « V.0O223 * to* 1 0 @.a.ti.f 
k « 1.380257 x to*1 er&/<itgr®e 
f » 273.16 • *°c 
1 * 6.023 x 1023 
end ( 1 ^ ) « 1.70^1 
C* * 2.997902 x 1010 aa/s0c, 
the ccmiadbfiee equafclcfi*1 far as^ic&«& *l©eferalyfc# 
hoa bM* ciRtiv.cod in the failoulns isismtr, 
/ ' -
jftoalovalgr proposed that 
Am #A$ •oC(A/Ao) /3# ~ (1) 
wtJStf* i i s tlit <3»gr©® af dlofloeletlon* ^q^iatlgs C1) 1® 
fUedratio la •* end , ttarvrifciOp aussti ntaplar to flairo. 
t » a^  A / A © 
*md s * << /SJL/JL^2 
substituting in tho acaa octlgn equation cmd £*earra.r;ins, we 
obtain, 
t/A 3g * 1/A a * a A ;s8 r \ / A 0 2 *— (2> 
At Isw eoneflntmtiont, 1/A SS I S linear in 0 A Jg f2 witfc 
tntoroftpft 1 / A f t and slape 1A<V»A0S * *l» nativity 
cntftlelant function i« described ss follows* 
£Ml » t » activity QooffioJont of MttftraX aolftculoa 
- lOg f a fi^/St / (1* S /ST) 
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